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ABSTRACT 
  
Black health disparities are a salient public health issue with blacks in every 
socioeconomic level at a greater health disadvantage than their white counterparts.  In particular, 
disparity in infant mortality rates between blacks and whites have widened in recent decades to 
differentials never before experienced in the United States.  Social ecologists investigating the 
myriad of individual and environmental risk factors have failed to fully account for the persistent 
differential.  This study examines the relationships between individual and environmental 
influences on the health risk experienced by blacks, whites, as well as the differential between 
the two populations.   
 This multi-level analysis was conducted using five-year aggregate data centering on the 
2000 decennial census (1998 - 2002) as the most recent census data available.  During the study 
period, the 193 census tracts in Orange County, Florida, experienced 504 infant deaths which 
included 242 black and 241 white infant deaths.  Using the infant mortality target rate developed 
for Healthy People 2000 as the ―normal‖ infant mortality rate, risk was calculated as the 
percentage of deviation from the ―normal‖.  A rate was also calculated to demonstrate the 
difference between black and white percent deviations from the ―normal‖.  Structural equation 
modeling was used to examine the relationship between socioeconomic influences 
(Socioeconomic Disadvantage), social risk factors (Social Disorganization), and behavioral risk 
factors (Poor Behavioral Choices) using a latent variable approach based on a conceptual model 
which integrated the social determinants of health framework and conflict theory. 
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 In this study, an inverse association was found between socioeconomic disadvantage and 
infant mortality risk for black infants.  This finding is contradictory to the expected finding and 
may have been due to multicollinearity or the operationalization of the endogenous study 
variable for black infant mortality risk.  Thus, this study highlights the complexity of unraveling 
the interrelationship between social and economic risk factors. The results of this study 
demonstrate the importance of the latent variable approach in public health research as well as 
the need to broaden the approach to selecting indicators.  This study concludes with specific 
policy recommendations aimed at improving the health outcomes of vulnerable populations 
using the social determinants of health framework.   
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"Of all the forms of inequality, injustice in health care is the most shocking and inhumane." 
Martin Luther King, Jr. 
 
 
 
 
 
 
 
 
 
 
 
 
This dissertation is dedicated to the memory of Gerald-Mark Breen, a friend whose passion and 
thirst for knowledge were limitless.     
 
 
 
 
 
 
  
vi 
 
ACKNOWLEDGMENTS 
 
  I would like to thank my dissertation chair, Dr. Aaron Liberman, whose positive support 
made me believe my research was interesting, compelling, and a means to tremendous future.  I 
thank Dr. Thomas Wan for introducing me to great analytical tools to help me understand and 
explain my research.  I am grateful to Dr. Leslie Lieberman whose thoroughness and 
thoughtfulness assisted me in the development of a quality product.  I also wish to thank Dr. 
James Wright for his thought-provoking research as well as the future opportunity to expand my 
studies.     
I am especially appreciative of the Florida Education Fund (FEF) and their financial and 
inspirational support over the past four years.  I acknowledge all the McKnight Doctoral Fellows 
and the Knights for McKnight, your commitments to academic excellence are unparalleled and 
your collective efforts will unequivocally improve the educational opportunities for future 
generations.  
This dissertation would not have been possible without the love, encouragement, and 
support of my family, friends, and peers.  This dissertation is dedicated to a few very special 
people who inspire and motivate me towards success.   To my daughter, Camryn Nicole 
Littleton, who sacrificed so much for me to become ―Dr. Mom‖. I appreciate your independence, 
spirit, and patience in helping to make my dream become a reality.  To my sons, Peter James 
Lopez II and Marcus Christopher Lopez, who fight the battle for freedom and democracy on 
foreign soil. I appreciate your bravery and your willingness to serve your country.  To my ―best 
dude‖, Jeffery L. Davis, thanks for your love and support.  My future is even brighter now that 
vii 
 
you are a part of my life.  To my best friend, Ayme Smith, words cannot begin to describe how 
important you have been towards the completion of this project.  To my close friend and mentor, 
Ray Gilley, I appreciate your passion for supporting and nurturing my career.  To my sisters, 
Cynthia Latin and Jennifer Butler, thanks for your patience and laughter to help me endure.  To 
my brother, Calvin Smith, I am glad to have a big brother like none other.  To my mother and 
stepfather, Clara and Joseph Morrow, I love you both and I thank you for showing me that I can 
do anything through Christ who strengthens me.   
 
 
 
 
 
 
 
 
 
 
 
 
 
viii 
 
TABLE OF CONTENTS 
LIST OF FIGURES ...................................................................................................................... xii 
LIST OF TABLES ....................................................................................................................... xiii 
LIST OF ABBREVIATIONS AND SYMBOLS ........................................................................ xiv 
CHAPTER ONE: INTRODUCTION ............................................................................................. 1 
Study Problem ............................................................................................................................ 2 
Purpose of the Study and Research Questions ........................................................................... 4 
Definition of Terms .................................................................................................................... 6 
Document Summary................................................................................................................... 7 
Summary of Chapter .................................................................................................................. 9 
CHAPTER TWO: LITERATURE REVIEW ............................................................................... 10 
Black Population Trends in the United States.......................................................................... 10 
Black Health Disparities .......................................................................................................... 11 
Infant Mortality Trends in the United States............................................................................ 15 
Infant Mortality Trends in Florida ........................................................................................... 18 
Adverse Pregnancy Outcomes ................................................................................................. 21 
Infant mortality. ................................................................................................................ 22 
Low birth weight. .............................................................................................................. 25 
Individual Health and Behaviors .............................................................................................. 26 
Smoking during pregnancy. .............................................................................................. 27 
Maternal age...................................................................................................................... 29 
Inadequacy of prenatal care. ............................................................................................. 31 
ix 
 
Marital status. .................................................................................................................... 32 
Socioeconomic Disadvantage (Economic Deprivation) .......................................................... 33 
Income............................................................................................................................... 35 
Education. ......................................................................................................................... 37 
Occupation. ....................................................................................................................... 38 
Social Disorganization (Social Deprivation) ........................................................................... 39 
Residential segregation. .................................................................................................... 41 
Residential mobility. ......................................................................................................... 44 
Residential vacancy. ......................................................................................................... 45 
Female householder. ......................................................................................................... 45 
Summary of Research Literature ............................................................................................. 47 
Micro-level studies............................................................................................................ 48 
Socioeconomic influences. ............................................................................................... 49 
Neighborhood effects. ....................................................................................................... 50 
Previous ecological studies on adverse pregnancy outcomes. .......................................... 50 
Summary of Chapter ................................................................................................................ 51 
CHAPTER THREE: THEORETICAL FRAMEWORK .............................................................. 52 
Social Determinants of Health ................................................................................................. 53 
Conflict Theory ........................................................................................................................ 55 
Integrated Conceptual Model ................................................................................................... 59 
Hypotheses ............................................................................................................................... 60 
Summary of Chapter ................................................................................................................ 61 
x 
 
CHAPTER FOUR: METHODOLOGY ....................................................................................... 62 
Study Design ............................................................................................................................ 62 
Data sources. ..................................................................................................................... 63 
Measurement Variables ............................................................................................................ 64 
Endogenous variables. ...................................................................................................... 66 
Exogenous constructs........................................................................................................ 68 
Control variable (Ethnicity). ............................................................................................. 77 
Analytical Methods .................................................................................................................. 78 
Structural equation modeling. ........................................................................................... 79 
Small area analysis. ........................................................................................................... 83 
Validity ..................................................................................................................................... 84 
Ecological Fallacy .................................................................................................................... 85 
Summary of Chapter ................................................................................................................ 85 
CHAPTER FIVE: RESULTS ....................................................................................................... 86 
Descriptive Analysis ................................................................................................................ 86 
Socioeconomic disadvantage (SECD). ............................................................................. 88 
Social disorganization (SOCD). ........................................................................................ 88 
Poor behavioral choices (PBHVC). .................................................................................. 89 
Endogenous variables. ...................................................................................................... 89 
Control variable (ETHN). ................................................................................................. 89 
Univariate Analysis .................................................................................................................. 89 
Correlation Analysis................................................................................................................. 90 
xi 
 
Cross-Sectional Model Analysis .............................................................................................. 94 
Confirmatory factor analysis............................................................................................. 94 
Structural Equation Modeling ................................................................................................ 102 
Covariance structural model analysis:  Black infant mortality risk. ............................... 106 
Covariance structural model analysis: White infant mortality risk. ............................... 109 
Covariance structural model analysis: Infant mortality disparity ratio. .......................... 110 
Small Area Analysis ............................................................................................................... 111 
Residential segregation and infant mortality risk. .......................................................... 111 
Socioeconomic deprivation and infant mortality risk. .................................................... 117 
Hypotheses Testing ................................................................................................................ 122 
Summary of Chapter .............................................................................................................. 127 
CHAPTER SIX: SUMMARY AND CONCLUSIONS ............................................................. 129 
Discussion of Findings ........................................................................................................... 129 
Contributions of the Study ..................................................................................................... 134 
Study Limitations ................................................................................................................... 136 
Policy Implications ................................................................................................................ 140 
Directions for Future Research .............................................................................................. 142 
Summary of Chapter .............................................................................................................. 143 
APPENDIX A: PREVIOUS ECOLOGICAL STUDIES INFANT MORTLAITY RISK ......... 144 
APPENDIX B: INFANT MORTALITY RATES AND RISKS ................................................ 146 
APPENDIX C: TOWNSEND INDEX OF DEPRIVATION, ORANGE COUNTY, FL .......... 165 
REFERENCES ........................................................................................................................... 172 
xii 
 
LIST OF FIGURES 
 
Figure 1.  U.S. Infant Mortality Rates, 1950-2007 ......................................................................... 3 
Figure 2.  Infant Mortality Rates by Race and Ethnicity of Mother, 2006 ................................... 17 
Figure 3.  Resident Infant Mortality Rates, Florida and U.S.  1970-2009 .................................... 19 
Figure 4.  Relative Black/White Disparity Ratios, Florida, 1980-2009........................................ 20 
Figure 5.  Integrated Conceptual Model ....................................................................................... 60 
Figure 6.  Structural Equation Model of Black Infant Mortality Risk .......................................... 81 
Figure 7.  Structural Equation Model of White Infant Mortality Risk ......................................... 82 
Figure 8.  Structural Equation Model of Black/White Disparity Ratio ........................................ 83 
Figure 9.  Socioeconomic Disadvantage Measurement Model .................................................... 95 
Figure 10.  Revised Socioeconomic Disadvantage Measurement Model ..................................... 97 
Figure 11.  Measurement Model of Poor Behavioral Choices .................................................... 100 
Figure 12.  Covariance Structural Model: Black Infant Mortality Risk ..................................... 103 
Figure 13.  Covariance Structural Model of White Infant Mortality Risk.................................. 104 
Figure 14.  Covariance Structural Model of Infant Mortality Disparity Ratio ........................... 105 
Figure 15.  Final Covariance Structural Model of Black Infant Mortality Risk ......................... 107 
Figure 16.  Residential Segregation, Orange County, FL (2000) ............................................... 112 
Figure 17.  Infant Mortality Disparity Ratio, Orange County, FL (2000) .................................. 114 
Figure 18.  Residential Segregation and Infant Mortality Disparity Ratios, Orange County, FL
..................................................................................................................................................... 116 
Figure 19.  Townsend Index of Deprivation, Orange County, FL (2000) .................................. 119 
Figure 20.  Townsend Index and Infant Mortality Disparity Ratio, Orange County, FL ........... 121 
xiii 
 
LIST OF TABLES 
 
Table 1.  Endogenous Study Variables ......................................................................................... 65 
Table 2.  Exogenous Study Variables ........................................................................................... 66 
Table 3.  Operationalization of Socioeconomic Disadvantage Variables..................................... 70 
Table 4.  Operationalization of Social Disorganization ................................................................ 73 
Table 5.  Operationalization of Poor Behavioral Choices ............................................................ 76 
Table 6.  Descriptive Statistics for Study Variables ..................................................................... 88 
Table 7.  Skewness and Kurtosis Normality Test for Study Variables ......................................... 90 
Table 8.  Correlation Matrix of Study Variables [Pearson Correlation (P-value)] ....................... 93 
Table 9.  Indicator Statistics for the Measurement Model of Socioeconomic Disadvantage ....... 98 
Table 10.  Goodness of Fit Statistics for Measurement Model of SECD ..................................... 99 
Table 11.  Regression Weights of Exogenous Variable Poor Behavioral Choices .................... 101 
Table 12.  Goodness of Fit Statistics for Socioeconomic Disadvantage .................................... 102 
Table 13.  Covariance Structure Model Path Parameter Statistics for Black Infant Mortality Risk
..................................................................................................................................................... 108 
Table 14.  Goodness of Fit Statistics for Black Infant Mortality Structural Model .................... 109 
Table 15.  Infant Mortality Disparity Ratio Quintiles ................................................................. 113 
Table 16.  Hypersegregated Census Tracts, Infant Mortality Counts, Risk Rates and Ratios .... 117 
Table 17.  Townsend Index of Deprivation Quintiles................................................................. 118 
 
  
xiv 
 
LIST OF ABBREVIATIONS AND SYMBOLS 
 
BFPL  Below Federal Poverty Level 
BIMR  Black Infant Mortality Risk 
DHHS  Department of Health and Human Services 
ETHN  Ethnicity (Hispanic) 
FDH  Florida Department of Health 
FHH  Female Householder 
FPL  Federal Poverty Level 
GIS  Geographic Information Systems  
HAGE  High Maternal Age 
IAPNC Inadequate Prenatal Care 
IMDR  Infant Mortality Disparity Ratio 
IOM  Institute of Medicine  
LAGE  Low Maternal Age 
LBW  Low Birth Weight 
LEDU  Low Educational Attainment 
p  Probability of results or outcome 
PBHVC Poor Behavioral Choices 
r   Pearson product moment correlation 
R
2
  Multiple correlation coefficient 
RBTT  Repeat Birth to Teens 
RMOB Residential Mobility 
RSEG  Residential Segregation 
xv 
 
RVAC  Residential Vacancy 
SAA  Small Area Analysis  
SD  Standard deviation 
SECD  Socioeconomic Disadvantage 
SEM  Structural Equation Modeling  
SMOK  Smoked During Pregnancy 
SOCD  Social Disorganization 
UNEMP Unemployment 
UNMAR Unmarried 
WCOCC Working Class Occupation 
WIMR  White Infant Mortality Risk 
Г  Gamma 
 
 
1 
 
CHAPTER ONE: INTRODUCTION 
 
African-Americans (hereafter, black) have experienced relatively worse health outcomes 
than their white counterparts since arriving in the United States in the early 1600s.  On average, 
blacks experience a disproportionate burden of illness, injury, disease, and death (Smedley, Stith, 
& Nelson, 2003).  In fact, recent trends show a widening gap between the two populations with 
blacks in every socioeconomic class experiencing a greater health disadvantage than their white 
counterparts.  Although morbidity and mortality rates have drastically improved over the past 
centuries, the persistent gap between blacks and whites remains entrenched and a growing public 
health concern.    
One of the more prominent and persistent disparate outcomes is the relatively poor 
survival rates experienced by black infants.  Whereas infants born to black women are more than 
twice as likely to die as infants born to mothers of all other racial and ethnic groups (Mathews & 
MacDorman, 2010).  More specifically, the differential in infant mortality rates between black 
and non-Hispanic, white (hereafter, white) infant mortality rates has widened to levels never 
before experienced in the U.S. with black women at every income and education level 
experiencing worse pregnancy outcomes than white women (MacDorman & Mathews, 2010).     
Racial and ethnic health disparities are important public health issues with evidence 
supporting both individual and neighborhood-level risk factors. Thus, efforts to improve infant 
health outcomes will require a better understanding of the complex relationships between 
ecological influences and individual health risks.  Studies examining the relationship between 
ecological risk factors and infant mortality are important to understanding how ―place‖ effects 
population health.  Therefore, this study examines the relationships between negative social, 
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economic, and behavioral risk factors and the differential in infant mortality rates experienced 
between blacks and whites.  
Study Problem 
Although the U.S. is considered ―a country of unparalleled opportunity and personal 
freedom‖ with ―vast natural resources, efficient institutions, tremendous ingenuity, and a rich 
democratic tradition, and great prosperity‖ (Burd-Sharps, Lewis, & Martin, 2008, p. 11), infant 
survival rates in the U.S. are amongst the poorest of all industrialized countries (MacDorman & 
Mathews, 2008; Mathews, Minino, Osterman, Strobino & Guyer, 2011).  Since the early 1900‘s, 
infant mortality rates in the U.S. have shown substantial overall progress, declining from rates 
over 100 (deaths per 1,000 live births) during the first half of the twentieth century to rates below 
seven since 2000 (MacDorman & Mathews, 2008).  However, in recent years, the U.S. infant 
mortality rate has reached a level of stagnation.  As shown in Figure 1, between 1950 and 2000, 
the infant mortality rate declined by 76 percent.  In contrast, between 2000 and 2007, the infant 
mortality rate did not substantially decline (MacDorman & Mathews, 2008).   
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Figure 1.  U.S. Infant Mortality Rates, 1950-2007 
Source:  MacDorman & Mathew, 2008 and MacDorman & Mathews, 2011 
In 2006 (the latest reliable race and ethnicity infant mortality data available), the black 
infant mortality rate (13.35) was 58 percent higher than the white infant mortality rate (5.58) and 
66 percent higher than the rate experienced by Hispanics of Central and South American descent 
(4.52).  As a result, black infants were 2.39 times as likely to die as white infants and 2.95 times 
as likely to die as Central and South American Hispanic infants (Mathews & MacDorman, 
2010).  Numerous studies contribute the differential in infant mortality rates between blacks and 
other racial and ethnic groups to factors related to low birth weight (LBW) or prematurity.  In 
fact, the rate of preterm births has increased since the 1980s and now contributes to nearly 70 
percent of all infant deaths (MacDorman & Mathews, 2008).   
The pervasiveness and persistence of black health disparities are important public health 
challenges for the U.S. healthcare system and the U.S. population at large for several important 
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reasons.  First, despite sustained federal, state, and local efforts to improve infant mortality rates 
for all populations, the overall infant mortality rate has remained relatively stagnant since 2000.   
Second, infant mortality rates experienced by blacks remain more than twice the rate of all other 
racial and ethnic groups in the U.S.  Third, over the past several decades the relative differential 
between blacks and whites has resulted in a net increase.  Last, black health disparities are a 
financial and access to care burden on the U.S. healthcare system as well as the economy.  Thus, 
a better understanding of the social and economic influences which contribute to an elevated risk 
for racial minorities is needed.    
Purpose of the Study and Research Questions 
Blacks are a vulnerable population due to a ―greater-than-average risk of developing 
health problems by virtue of their marginalized socio-cultural status‖ and ―limited access to 
financial resources‖ (De Chesney, 2005, pg. 4).  As a result, blacks face greater barriers to 
accessing quality healthcare services, information, and resources that promote good health. 
Relative to their white counterparts, blacks have attained less social, economic, and political 
power and are consequently relegated to a lower class status to which poorer health outcomes are 
frequently attributed (Byrd & Clayton, 2003; LaVeist, 1993; Smedley et al., 2003; Williams & 
Jackson, 2005).  In the U.S., black as a racial category serves as a ―marker for a differential 
exposure to multiple disease-producing social factors‖ (Williams & Jackson, 2005, p. 325) which 
translate into higher rates of morbidity, mortality, disability, and injury (Smedley et al., 2003).  
The magnitude of the problem is severe as black health disparities account for nearly 80,000 
excess deaths (Satcher, Frye, McCann, Troutman, Woolf, & Rust, 2005) and over 3,300 excess 
infant deaths (Alexander, Wingate, Bader, & Kogan, 2008) each year.  None of the currently 
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known combinations of individual and environmental risk factors fully account for the 
differences in health outcomes experienced by blacks (Alexander et al. 2008; MacDorman 
&Mathews, 2011; Krieger & Fee, 1994).  Therefore, examining relationships between the broad 
range of interrelated factors at the neighborhood level is important towards understanding factors 
effecting differences between black and white health outcomes.   
Previous studies have examined the relationship between ecological correlates and 
adverse health outcomes using data collected at the city, county, or state level.  However, 
relatively fewer studies have examined variations at the census tract level due in part to the 
availability of data as well as the small number of event occurrences.  Yet, analyses of variations 
within small geographic areas provide a better understanding of the social context in which the 
differences occur (Guest, Almgren, & Hussey, 1998).   
The purpose of this study is to demonstrate the relationship between social and economic 
influences on differences in infant mortality risk between blacks and whites.  Whites are 
identified as the comparative group due to their overall social, economic, and political 
positioning as well as relatively better health outcomes than other racial and ethnic groups 
(Smedley, et al, 2003).  This study examines the differential in infant mortality risk between 
blacks and whites by analyzing the relationships between social, economic, and behavioral risk 
factors.  In addition, this study seeks to identify residential areas with the greatest infant 
mortality disparity risk in order to more effectively target public health policies and practices.    
The primary research question addressed in this study is: To what extent do social and 
economic influences contribute to differences in risk of infant mortality for blacks and whites? In 
doing so, this study answers the following questions: 
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1) What is the relationship between socioeconomic disadvantage and social 
disorganization and the risk of infant mortality for blacks and whites?  
2) What is the relationship between socioeconomic disadvantage and social 
disorganization and the black/white infant mortality disparity gap?  
3) Does socioeconomic disadvantage or social disorganization exert a greater influence 
on the infant mortality risk of blacks and whites than poor behavioral choices?  
4) What is the relationship between residential segregation and the difference in infant 
mortality risk between blacks and whites?   
Definition of Terms 
The following terms are defined according to the manner in which the term is used in this 
study.   
 Adverse pregnancy outcome—negative conditions or complications to the natural pattern 
of pregnancy or birth progression (e.g., low birth weight births, preterm births, infant 
mortality, maternal mortality, and congenital malformation) 
 Black—individuals who self-identify as black or African American; non-Hispanic  
 Disparities—racial or ethnic differences in the quality of health care that are not due to 
access-related factors or clinical needs, preferences, and appropriateness of intervention 
(Smedley et al., 2003).  This term may be used interchangeably with differences, 
differentials, or inequalities. 
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 Disparity ratio—the measure of the divergence of a rate or ratio from a baseline indicator.  
For instance, if the disparity ratio between black and white infant mortality rates is 2.0, a 
black infant is twice as likely to die as a white infant.   
 Hispanic—individuals who self-identify as Spanish, Hispanic, or Latino, regardless of 
racial classification 
 Hypersegregation—a residential area (e.g. census tract) identified as more than 75 
percent black 
 Infant mortality—death of an individual between 1 and 365 days 
 Infant mortality rate—deaths to individuals less than 365 days per 1,000 live births 
 Low birth weight (LBW)—live birth weighing less than 2500 grams 
 Very low birth weight (VLBW)—live birth weighing less than 1500 grams 
 Racial residential segregation—the degree to which groups of individuals living in 
distinct areas within a region differ by race  
 Social ecology—a philosophical position which contends ecological problems are the 
manifestation of underlying social problems related to hierarchical organization  
 Stillborn—when the fetus dies in the uterus after 20 weeks gestation or the baby weighs 
more than 400 grams or 14 ounces (Not under analysis in this study) 
 White—individuals who self-identify as white or Caucasian; non-Hispanic   
Document Summary 
 Chapter one introduces the study by providing the supportive rationale and direction of 
the study.  The chapter begins with a brief introduction to the study, a description of the problem 
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under investigation, the purpose of the study, and the research questions guiding the study.  Also 
included are the definitions of key terms and a document summary.  
 Chapter two provides a review of relevant literature on racial and ethnic health disparities 
and infant mortality. The chapter presents substantive information on racial and ethnic health 
disparities, infant mortality, low birth weight (LBW) births, and risk factors for adverse 
pregnancy outcomes.   Subsequent sections offer information on each of the study variables 
analyzed in this study. The chapter concludes by presenting different approaches to examining 
health disparities as well as previous ecological studies which have examined infant mortality at 
the census tract level.     
 Chapter three explains the theoretical framework used in this study.  First, the use of the 
social determinants of the health framework is presented. Second, conflict theory is offered as a 
macro-theoretical perspective from which to view social and economic differences between 
blacks and whites.  Last, an integrated model merging the two frameworks into one unique 
model is presented.   
Chapter four discusses the methodology used in this study.  The chapter includes sections 
on the study design, data sources, measurement variables, and the analytical model.  The chapter 
concludes with a section on the validity of the study and the avoidance of an ecological fallacy.    
 Chapter five presents the study results.  The first section contains the confirmatory 
analysis which includes descriptive statistics and correlation analysis followed by the 
measurement model and covariance structural analyses.  The chapter concludes with several 
geographical maps illustrating key aspects of the research.   
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  Chapter six includes a discussion of the findings, contributions, limitations, policy 
implications and directions for future research.   A special section is presented offering specific 
recommendations for public health policies and practices.  The chapter concludes with 
suggestions for future research.   
Summary of Chapter 
 Racial and ethnic health disparities are an intractable problem with evidence supporting 
both individual and neighborhood-level risk factors.  Recent studies have identified 
neighborhood conditions as important factors contributing to some of the variation in adverse 
pregnancy outcomes between blacks and other racial and ethnic groups.  In recent years, the U.S. 
has taken substantial efforts to reduce the disparity gap between blacks and whites; however, 
relatively little progress have been made in eliminating the differential.   
Although numerous studies have examined individual and environmental risk factors, 
findings to date fail to fully explain the differences in outcomes experienced between blacks and 
whites across all socioeconomic levels.  Relatively few empirical studies have sought to analyze 
the relationship between social, economic, and behavioral risk factors on infant mortality risk at 
the census tract level. Therefore, this study adds to the existing literature by analyzing the 
relationship between social, economic, and behavioral influences and infant mortality risks.   
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CHAPTER TWO: LITERATURE REVIEW 
The previous chapter presented a brief introduction to the study as well as the specific 
questions this study seeks to answer.  This chapter begins by presenting black population trends 
in the U.S., a broad overview of black health disparities, and infant mortality trends in the U.S. 
and Florida.  Also presented are the different adverse pregnancy outcomes along with risk factors 
identified in the literature to contribute to differential outcomes.  This chapter concludes with a 
summary of ecological studies which have analyzed infant mortality at the census tract level.   
Black Population Trends in the United States 
    According to the 2000 U.S. census, blacks are the second largest racial group in the 
U.S., representing 34.7 million or 12 percent of the U.S. population (National Center for Health 
Statistics (NCHS), 2011).  The U.S. Census Bureau estimates that by 2050 there will be 65.7 
million blacks in the U.S., comprising 15 percent of the total U.S. population (Day, 2008).  The 
continued growth of the black population gives rise to social and economic issues, as blacks are 
more likely to live in poverty, to be unemployed as well as to live in economically depressed 
communities (DeNarvas-Walt, et al., 2010).  While blacks make up only 12 percent of the 
workforce, the black unemployment rate is twice the rate of whites (11 percent and five percent, 
respectively) (DeNarvas-Walt, Bernadette, & Smith, 2010).  Although relatively more whites 
live in poverty, blacks are nearly three times more likely to live in poverty as their white 
counterparts. As an illustration, in 2009, 25.8 percent of blacks lived in poverty compared to 9.4 
percent of whites. These numbers represent an increase from the 2008 poverty rates of 24.7 for 
blacks and 8.6 for whites (DeNarvas-Walt, Proctor & Smith, 2010).  In addition, blacks living in 
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poverty tend to live in residentially segregated communities with over 50 percent of all blacks 
living within metropolitan urban areas (NCHS, 2011).  The negative health effects experienced 
by blacks in urban areas are often exacerbated by social conditions marked with additional risks 
to safety and well-being (Satcher & Higginbotham, 2008; Syme, 2008).  
Black Health Disparities 
Black health disparities are an intractable public health issue, as blacks at every 
socioeconomic level are at a greater risk of injury, disability, morbidity and mortality than most 
other racial and ethnic groups (Smedley et al., 2003).   These disparate outcomes are a product of 
intergenerational social, economic, and political disadvantage coupled with the effects of 
decades of discrimination, unequal access to healthcare, lack of access to quality healthcare 
services, and unequal treatment at every level of the healthcare system (Byrd & Clayton, 2003; 
LaVeist, 1993; Smedley et al., 2003).  The culmination of these factors has created a divergent 
health pathway whereby blacks suffer from an inferior health status than their white counterparts.   
Black health disparities in the U.S. date back to the 1600s when blacks were denied basic 
human rights, were treated as second class citizens, and faced a substantially inferior health 
status (Byrd & Clayton, 2003).  Since the 1940s, voluminous studies have established a 
persistent differential in health outcomes between blacks and other racial and ethnic groups 
(Byrd & Clayton, 2003; Myrdal, 1996; Smedley et al., 2003).  Bblack health disparities first 
gained national attention in 1984, when Department of Health and Human Services (DHHS) 
secretary Margaret Heckler presented the U.S. Congress with an annual report on the health 
status of the American public (Heckler, 1985).  The report contained Heckler‘s finding of 
persistent disparate outcomes between blacks and the general population.  After the release of the 
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report, Heckler established the Secretary‘s Task Force on Black and Minority Health.  Soon 
after, the Task Force released the Report of the Secretary‘s Task Force on Black and Minority 
Health – which later became known as The Black Report – documenting a wide-range of black 
health disparities across numerous health indicators (Perez, 2003).   
In 1986, DHHS established the Office of Minority Health (OMH) to improve and protect 
the health of racial and ethnic minorities through targeted health policies and the development of 
numerous public health programs (OMH, 2010).  Under President Clinton, black health 
disparities continued to receive national attention and federal financial support.  In 1998, 
President Clinton launched the Initiative to Eliminate Racial and Ethnic Health Disparities to 
further address and improve the health status of racial and ethnic minorities.  Shortly thereafter, 
the Minority Health and Health Disparities Research Education Act was passed.  The Act 
established the National Center on Minority Health and Health Disparities (NCMHD) to work 
towards a vision in which populations are provided with an equal opportunity to pursue a long, 
healthy, productive life (Perez, 2003). 
In 1979, DHHS established the first set of national healthcare goals in Healthy People 
2000: The Surgeon General’s Report on Health Promotion and Disease Prevention.  The 
purpose of the national initiative was to improve the overall health status of the American public 
by the end of the twentieth century.  The report, which was released in 1999, sought to: 1) 
increase years of healthy life; 2) reduce disparities in health among different population groups; 
and, 3) achieve access to preventive health services (Office of Disease Prevention and Health 
Promotion, 2000).  In 2001, the updated Healthy People 2010 goals were reduced to two 
overarching goals: 1) to increase the quality and years of life; and 2) to eliminate health 
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disparities (US DHHS, 2001a).  The U.S. currently invests nearly one billion dollars annually to 
eliminate health disparities.  These investments have supported research, research infrastructure, 
public health information and community outreach (DHHS, 2001a).  However, a report released 
by the Assistant Secretary of Health on the progress of Healthy People 2010 noted that in 
comparison to whites relatively little progress had been made towards improving health 
outcomes of racial and ethnic minorities (Parekh, 2007).  
In 2003, at the request of the U.S. Congress, the Institute of Medicine (IOM) released 
Unequal Treatment: Confronting Racial and Ethnic Disparities in Healthcare.   The report 
included over one thousand research studies documenting differential health outcomes 
experienced by racial and ethnic minorities.  In particular, the report presented evidence which 
demonstrated that blacks receive a lower level and quality of healthcare than other racial and 
ethnic groups, even after controlling for factors such as income, education, and insurance status 
(Smedley et al., 2003).  The report concluded that the health outcomes of blacks, along with 
other racial and ethnic minorities, are negatively affected by social and environmental factors, 
access to care, quality of care, actual services rendered as well as recommended health care 
services and treatments.  The results of the comprehensive report presented the following 
findings: 
Finding 1-1:  Racial and ethnic disparities in healthcare exist and, because they  
are associated with worse outcomes in many cases, are unacceptable.  
Finding 2-1:  Racial and ethnic disparities in healthcare occur in the context of 
broader historic and contemporary social and economic inequality, and evidence of 
persistent racial and ethnic discrimination in many sectors of American life. 
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Finding 3-1:  Many sources—including health systems, healthcare providers, 
patients, and utilization managers—may contribute to racial and ethnic disparities in 
healthcare. 
Finding 4-1:  Bias, stereotyping, prejudice, and clinical uncertainty on the part of 
healthcare providers may contribute to racial and ethnic disparities in healthcare.  While 
indirect evidence from several lines of research supports this statement, a greater 
understanding of the prevalence and influence of these processes is needed and should be 
sought through research. 
Finding 4-2:  A small number of studies suggest that racial and ethnic minority 
patients are more likely than white patients to refuse treatment.  These studies find that 
differences in refusal rates are generally small and that minority patient refusal does not 
fully explain healthcare disparities. (Smedley et al., 2003, p. 19) 
The report found evidence of a broad range of differences between blacks and whites in 
the area of maternal-child health.  More specifically, the study revealed that black women are 
less likely to receive important health information such as advice on smoking and alcohol 
cessation and breastfeeding promotion.  Additionally, black women were found more likely to 
undergo risky surgical procedures, such as a cesarean section, but less likely to receive 
ultrasonography and amniocentesis, both necessary procedures in the early detection of maternal 
and fetal problems.  Even further, the report revealed that although black women experience 
preterm births at rate nearly three times the rate of white women, black women were only 
slightly more likely to receive tocolysis to delay the onset of early labor.  Although medical 
practitioners consider these typical interventions in the delivery of quality prenatal care services, 
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black women tended to receive a different level of service than other racial and ethnic groups 
(Smedley et al., 2003).  The following section presents trends in infant mortality rates 
experienced by blacks and other racial and ethnic populations.  
Infant Mortality Trends in the United States 
The disparity gap in infant mortality rates between blacks and whites is a seemingly 
intractable problem dating back to the arrival of blacks in the U.S. (Byrd & Clayton, 2003).  
During the early part of the twenty-first century, infant mortality rates showed great signs of 
improvement, declining faster than mortality rates for all other age groups (MacDorman & 
Mathews, 2008).  The improvements in infant survival are attributed to a myriad of factors, to 
include: the use of exogenous surfactant, high frequency ventilation, antenatal steroids, as well as 
improvements in access to prenatal care services, public health practices, and socioeconomic 
conditions (Giscombe & Lobel, 2005; MacDorman & Mathews, 2008).  
Although the U.S. has experienced a substantial overall decline in infant deaths, in recent 
years, the rate of decline has reached a plateau.  In 2008, a brief issued by NCHS identified a 
growing concern over the stagnant infant mortality rates which remained relatively unchanged 
between 2000 and 2007.  This particular period marks the only time since the 1950s in which a 
decline failed to occur.  The stagnant rate is contributed to a combination of three important 
factors.  First, the period is represented by a marked increase in the percentage of very low birth 
weight (VLBW) births.   Second, the period of decline is represented by a lack of decrease in the 
infant mortality rate for VLBW births.  Last, the period is also represented by an increase in the 
percentage of late preterm births (MacDorman & Mathews, 2008). 
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According to the World Fact Book, the U.S. infant mortality rate ranked 45
th
 out of 224 
countries (Central Intelligence Agency, 2010).  Infant mortality rates in the U.S. continue to lag 
behind those of other industrialized countries.  Recent data show U.S. infant mortality rates 
higher than most other industrialized countries (MacDorman & Mathews, 2008).   In fact, U.S. 
infant mortality rates are on par with countries such as Cuba, Lithuania, and Poland while more 
socioeconomically comparable countries such as Switzerland, Sweden, France, and Spain have 
better outcomes (Burd-Sharps et al., 2008; MacDorman & Mathews, 2008).  In 2008, there were 
seven countries with infant mortality rates less than half the rate experienced in the U.S 
(Mathews et al., 2010).  Although there are differences in the collection of infant mortality rate 
data in various countries, these variations do not fully account for the low international ranking 
experienced by the U.S. (MacDorman & Mathews, 2008).     
The U.S. infant mortality rate is negatively affected by the relatively higher infant 
mortality rates experienced by blacks, American Indians or Alaska Native, and Puerto Ricans.  
As shown in Figure 2, in 2006, the infant mortality rate for blacks was 13.38, the highest of any 
racial or ethnic group, followed by American Indian or Alaska Native (8.28) and Hispanics of 
Puerto Rican descent (8.01).  In contrast, the lowest rates were experienced by Hispanics of 
Central or South American descent (4.52) and Asian or Pacific Islanders (4.55) followed by 
Hispanics of Cuban descent (5.08) and whites (5.57) (MacDorman & Mathews, 2010).   
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Figure 2.  Infant Mortality Rates by Race and Ethnicity of Mother, 2006 
Source:  Mathews & MacDorman (2010) 
In 2006, there were a total of 28,509 infant deaths in the U.S.  The three leading causes of 
infant death were reported as congenital malformations (21 percent), disorders related to short 
gestation or LBW (17 percent), and Sudden Infant Death Syndrome (SIDS) (8 percent).  The 
leading causes of white infant deaths mirrored those of the overall U.S.  In contrast, the number 
one cause of death for black infants was disorders related to short gestation or LBW (22 percent) 
followed by congenital malformations (13 percent) and SIDS (7 percent).  The top two leading 
causes of infant death for Hispanic Americans were the same as for the overall U.S.; however, 
the third leading cause of infant death for Hispanics was related to newborns affected by 
maternal complication (5 percent) (MacDorman & Mathews, 2010).   
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Infant Mortality Trends in Florida 
Similar to the trends experienced in the overall U.S., infant mortality rates in Florida have 
remained relatively flat since 2000 and the black infant mortality rate is more than twice the rate 
of other racial and ethnic groups (Florida Department of Health (FDH), 2010).  Although 
Florida‘s infant mortality rate fell to a record low in 2009, the black infant mortality rate is more 
than two times greater than the white rate.  In fact, the rates experienced by blacks during the 
first few years of the twenty-first century are comparable to rates experienced by whites during 
the late 1970s, a near 27 year differential between the two populations.  As shown in Figure 3, 
between 1970 and 2009, the white infant mortality rate improved by 72 percent while blacks 
experienced a 60 percent improvement.  Although blacks continue to experience a declining 
infant mortality rate, relatively little progress has been made in closing the disparity gap between 
blacks and whites (FDH, 2010).   
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Figure 3.  Resident Infant Mortality Rates, Florida and U.S.  1970-2009 
Source:  Florida Department of Health, 2010 
In 2009, the latest year in which state level data is available, Florida‘s infant mortality 
rate of 6.9 included a black infant mortality rate of 13.2 and white rate of 4.9.  The disparity gap 
between blacks and whites of 2.69 translates to the fact black infants in Florida were more than 
two and a half times more likely to die within the first year of life as white infants.  Black infant 
mortality has experienced an overall decline but remains slower than the progress made by 
whites.  Between 1980 and 2009, the white infant mortality rate improved by 72.3 percent while 
the black rate improved by 60.4 percent, a 16.5 percent difference in the rate of improvement 
between populations (FDH, 2010).  As shown in Figure 4, since 1980 the relative differential 
between black and white infant mortality rates has demonstrated an overall upward trend. 
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Figure 4.  Relative Black/White Disparity Ratios, Florida, 1980-2009Source:  Florida 
Department of Health, 2010 
According to the 2009 Florida Vital Statistics Annual Report, the leading causes of infant 
death in 2009 were perinatal period conditions, congenital malformations, unintentional injuries 
and sudden infant death syndrome (SIDS).  These factors contributed to over 82 percent of the 
1,525 resident infant deaths.  Fifty percent (765) of all infant deaths were related to perinatal 
period conditions, of which 30 percent (229) were classified as LBW or prematurity (FDH, 
2010).    
The changes in Florida‘s infant mortality rates between 2000 and 2009 represent three 
very challenging issues for Florida‘s maternal-child health system.  First, the black infant 
mortality rate increased by nearly five percent despite the states‘ sustained efforts to eliminate 
disparate outcomes.   Second, the relative differential between blacks and whites has increased.  
Third, major budget reductions to social service organizations further threaten efforts to improve 
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infant health outcomes.  Given the current data trends coupled with reduced financial resources 
for public health organizations, community-level research is needed to further understanding of 
the relationship between ecological risk factors and population health.   
The following section presents adverse pregnancy outcomes along with risk factors 
which contribute to the differential outcomes experienced between blacks and whites.   
Adverse Pregnancy Outcomes 
 Adverse pregnancy outcomes include the broad caveat of negative conditions and 
complications that interrupt the natural pattern of pregnancy or birth progression (Kramer, 2003).  
Although measures of mobility and mortality are considered adverse pregnancy outcomes, the 
death of an infant is considered by far the most tragic and the target of this study.  Other adverse 
pregnancy outcomes not included in this study include low birth weight (LBW), preterm births, 
intrauterine growth retardation (IUGR), and congenital malformations (Kramer, 2003).  Fetal 
deaths (stillbirths) – the delivery of a fetus after 20 weeks of gestation or a fetus born weighing 
less than 500 grams – and aborted fetuses are significant public health concerns.  However, 
stillbirths and aborted fetuses are reported separately from infant mortality data (Kramer, 2003). 
Thus, this study does not include stillbirths or aborted fetuses.  In addition, maternal mortality 
has become a rising public health concern as black women are nearly four times more likely to 
die during the perinatal period as white women (Kramer, 2003).  Even though maternal mortality 
is considered a sentinel event (an indicator of the quality of healthcare services), this study 
targets infant mortality exclusively.  The following section presents background information on 
infant mortality and risk factors which contribute to disparate outcomes.  
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 Infant mortality.  Infant mortality includes the death of an infant between birth and 364 
days and includes the neonatal and post-neonatal periods.  The neonatal period is differentiated 
into deaths occurring within the first 24 hours and those occurring between one day and 27 days.  
Post-neonatal deaths represent the remainder of infant deaths or those occurring between 28 days 
and 364 days.  Epidemiologist William Farr (1807-1883) was among the first to consider 
dividing infant deaths into neonatal and post-neonatal periods due to the differences in risk 
factors for each category (Pharaoh & Morris, 1979).  Infant deaths occurring in the neonatal 
period are more frequently associated with perinatal period conditions, either biological or 
developmental, while infant deaths in the post-neonatal period are more closely linked to 
influences in the physical or social environment (Brooks, 1980; Chase, 1977; Hearst et al., 2008; 
Pharaoh & Morris, 1979).   
 In 2006, the leading causes of infant death were: 1) congenital malformations, 
deformations and chromosomal abnormalities; 2) disorder related to short gestation or LBW, not 
elsewhere classified; 3) sudden infant death syndrome (SIDS); and 4) newborns affected by 
maternal complications of the placenta, cord and membrane.  The leading causes of death in the 
neonatal period included: 1) disorders related to short gestation or LBW, not elsewhere 
classified; 2) congenital malformations, deformations, and chromosomal abnormalities; and 3) 
conditions related to the perinatal period.  In contrast, the leading cause of death in the post-
neonatal period were: 1) SIDS; 2) congenital malformations, deformations, and chromosomal 
abnormalities; and 3) accidents (unintended injuries) (Heron, 2010).  The following sections 
describe trends and causes of neonatal and post-neonatal deaths as well as identifies factors 
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which contribute to differential outcomes between blacks and whites during neonatal and post-
neonatal periods.     
 Neonatal mortality.   Infant deaths occurring during the neonatal period are considered 
good indicators of both maternal and newborn health and healthcare.  In 2006, neonatal deaths 
comprised the majority of infant deaths, accounting for 19,041 infant deaths.  In fact, neonatal 
deaths represented 45 percent of all infant deaths, 86 percent of black infant deaths and 37 
percent of white infant deaths.  Since 1970 neonatal deaths have declined from a rate of 15.1 to 
4.46 in 2006.  This decline represents a 70 percent decrease over the past 37 years (Mathews & 
MacDorman, 2010).   
 Nearly half of all infant deaths occurring in the neonatal period are attributable to 
perinatal period conditions.  These conditions include a broad array of maternal and infant health 
conditions, including: maternal hypertensive disorder, maternal conditions unrelated to present 
pregnancy, incompetent cervix, premature rupture of membranes, multiple pregnancy, 
respiratory distress, extreme LBW or extreme immaturity, other LBW or preterm, long gestation 
and high birth weight and others.  Infant conditions related to LBW account for nearly one third 
of all perinatal period conditions followed by bacterial sepsis and premature rupture of members 
(Mathews & MacDorman, 2010). 
 As infant deaths occurring in the neonatal period are closely associated with maternal 
health conditions, infant deaths occurring during this period are also influenced by the healthcare 
delivery system.  Some studies purport that blacks have not reaped comparable benefits from 
advances in technologies and medicine which have reduced mortality risks in other racial and 
ethnic groups.  These advances include the use of prenatal corticosteroids, intrapartum 
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antibiotics, high-frequency ventilations, surfactant, and postnatal steroids (Hogan, Richardson, 
Ferre, Durant & Boisseau, 2000; Thorp, Hartman, Berkman, Carey, Lohr, Gavin & Hasselblad, 
2002).  Similar to the overall trend in infant deaths, black neonatal mortality rates are more than 
twice the rates experienced by whites (Mathews & MacDorman, 2010).   Blacks tend to have 
relatively lower risk of neonatal morality for preterm deliveries and LBW births as well as a 
greater risk for term, post-term, and normal birth weight deliveries (Alexander, Kogan, Bader, 
Carlo, Allen & Moore, 2003).  In addition, some of the explanation of the differences between 
black and white birthweight-gestational age mortality rates include: 1) changes in the reporting 
of infant deaths which were previously categorized as fetal deaths; 2) clinical techniques 
associated with induction of labor and therapeutic deliveries; and 3) differences in outcomes 
experienced in tertiary care systems. 
Post-neonatal mortality.  Post-neonatal mortality rates have declined over the past 
century with black infants remaining at a greater risk than other racial and ethnic groups.  In 
2006, post-neonatal deaths accounted for 22 percent of all post-neonatal deaths, 19 percent of 
white post-neonatal deaths and 42 percent of black post-neonatal deaths (Mathews & 
MacDorman, 2010).   The black post-neonatal mortality rate (4.23) was 2.3 times greater than 
the white rate (1.85).  In fact, 51 percent of black post-neonatal deaths were related to LBW 
conditions in comparison to 34 percent of white post-neonatal deaths (Mathews & MacDorman, 
2010).  In 2006, SIDS was the leading cause of infant death in the post-neonatal period for both 
black and white infants.  SIDS deaths represented 22 percent of white and 21.9 percent of black 
post-neonatal deaths (Heron, 2010). 
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Black infant risk exposure in the post-neonatal period is influenced by factors in the 
social and physical environment.  As such, black infants are at a greater risk of post-neonatal 
mortality than other racial and ethnic groups (Mathews & MacDorman, 2010).  Post-neonatal 
risk is highly correlated with neighborhood conditions across all socioeconomic levels (Papacek, 
Collins, Schulte, Goergen, & Drolet, 2002).  In addition, blacks residing in impoverished 
residential areas are at the greatest risk of experiencing a post-neonatal infant death (Papacek et 
al., 2002).  
The following section presents LBW, the greatest contributor to infant mortality for all 
racial and ethnic groups.   
Low birth weight.  Low birth weight infants account for the majority of infant deaths in 
the U.S. (Mathews & MacDorman, 2010).  In 2009, the LBW rate was 8.16 (the percentage of 
LBW births per 100 live births) percent representing a decline of less than one percent over the 
2008 rate of 8.18 (Hamilton, Martin, & Ventura, 2010).   Blacks tend to have the highest rate of 
LBW births accounting for 33 percent of all LBW infants and 38 percent of all VLBW (<1500 
grams) infants (Mathews & MacDorman, 2008).  In 2009, the rate of LBW births to blacks was 
13.61 percent in comparison to the white rate of 7.19 percent (Hamilton et al., 2010).     
Low birth weight is associated with an increased risk for infant death as well as health 
conditions that manifest later in life including cardiovascular disease, hypertension, non-insulin-
dependent diabetes mellitus (NIDDM), and gestational diabetes (Rich-Edwards & Gillman, 
1997).  Theorized by Charles Barker (1992) in the fetal origins hypothesis, LBW is considered a 
latent factor which predisposes non-Hispanic blacks to cardiovascular disease, hypertension and 
non-insulin dependent diabetes mellitus (NIDDM).  In addition, others hypothesize that infants 
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born LBW are at an increased risk of cognitive deficits and lower levels of intelligence and 
academic performance (Conley & Bennett, 2000; Litt, Taylor, Klein, & Hack, 2005). 
The gap in LBW births between blacks and whites has increased over the past two 
decades with blacks being twice as likely to experience a LBW birth as whites (Martin, 
Hamilton, Sulton, Ventura, Menacker, & Munson, 2003).  Numerous factors contribute to a 
woman‘s risk of a LBW delivery, including:  minimal or no prenatal care, maternal 
preconception of health, race, ethnicity, and age, previous preterm delivery, sociocultural and 
economic status, maternal behavior, infection, multiple births, periodontal disease, family history 
of preterm births and maternal birth weight (Collins, David, Handler, Wall, & Andes, 2004; 
Giscombe & Lobel, 2005; Jaffee & Perloff, 2003; Smedley et al., 2003).  However, a causal 
pathway clearly elucidating a direct relationship has not been established.   
The following sections present the various factors which contribute to the increased risk 
of infant mortality experienced by blacks.  
Individual Health and Behaviors  
Individual health conditions and behaviors experienced prior to and during pregnancy 
contribute to some of the variation in individual health outcomes.  Chronic and acute medical 
conditions, such as hypertension, diabetes, obesity, anemia, and infections are known to increase 
the risk of an adverse pregnancy outcome (Ehrenthal, Jurkovitz, Hoffman, Kroelinger & 
Weintraub, 2007). Although some medical conditions are genetic and epigenetic, other factors 
are related to lifestyle choices, such as: smoking, alcohol use, substance abuse, repeat births to 
teens, maternal age, education attainment, or inadequate prenatal care.  The following sections 
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contain individual risk factors which contribute to some of the variation in adverse pregnancy 
outcomes experienced by blacks.   
Smoking during pregnancy.  Smoking is a known health hazard with perinatal health 
consequences for the mother and fetus (Dietz, et al, 2010; Mathews & MacDorman, 2010).  
Women who smoke during pregnancy are at a greater risk of experiencing premature rupture of 
membranes, placenta previa, or abruption placenta (DHHS, 2001b).  During pregnancy, 
dangerous chemicals – carbon monoxide, nicotine, and hydrogen cyanide – cross the placenta 
and move directly into the fetal blood supply (Kleinman, Pierre, & Madans, 1988).  The presence 
of toxic substances in the fetal blood supply may retard infant growth and reduce the supply of 
oxygen to major organs increasing the risk of LBW, intrauterine growth restriction, preterm 
delivery, stillbirth, or infant death (Gray, Bonellie, Chalmers, Greer, Jarvis, Kurinczuk, & 
Williams, 2009; Dietz, England, Shapiro-Mendoz, Tong, Farr, & Callaghan, 2010; Mathews et 
al., 2010).  
Maternal smoking is related to numerous psychological factors and contributes to adverse 
health outcomes through different mechanisms.  Stress often serves as a precursor to smoking 
and increases the likelihood of prenatal smoking, drinking and interferes with the participation in 
prenatal health care (Laveist, Thorpe, Mance, & Jackson, 2007).  In particular, stressors such as a 
lack of social support and mental health conditions have been shown to increase the likelihood of 
prenatal smoking (Dole, Savitz, Siega-Riz, Hertz-Picciotto, McMahon, & Buekens, 2004). As a 
consequence, maternal smokers are more likely to gain less weight during pregnancy and are at 
an increased risk for an exacerbation of health conditions due to inadequate nutrition (Cramer, 
1995).   
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Although the number of women who smoke during pregnancy has declined, smoking 
remains prevalent among pregnant women in the U.S. (Dietz et al., 2010).  The prevalence of 
smoking during pregnancy in the U.S. is near 13 percent with approximately 45 percent of 
smokers quitting during pregnancy and nearly 15 percent resuming smoking after quitting during 
pregnancy (Tong, Jones, Dietz, D‘Angelo, & Bombard, 2009).  Infant mortality rates 
experienced by smokers are more than 60 percent greater than rates experienced by non-smokers. 
Smoking contributes to nearly five percent of all infant deaths, including between five to eight 
percent very to moderate preterm births and three to four percent of late preterm births. 
Researchers estimate that between 13 and 19 percent of LBW births could be prevented with 
prenatal smoking cessation (Dietz, England, Shapiro-Mendoz, Tong, Farr, & Callaghan, 2010).   
Smoking during pregnancy varies according to sociodemographic factors.   Alaskan 
natives and American Indians tend to have the highest rates of smoking during pregnancy with 
rates of 36.3 and 20.6 percent, respectively.   The lowest rates are held by Hispanics (4 percent) 
and Asian and Pacific Islanders (5.4 percent).  The white rate (18.5 percent) of smoking during 
pregnancy typically exceeds the black rate (10 percent) with rates for both populations 
significantly increasing for young prenatal smokers (Tong et al, 2009).  In addition, women over 
40 years are less likely to smoke during pregnancy than other age groups (Dietz, et al., 2010).      
Although fewer black women admit to smoking during pregnancy, smoking has been 
shown to contribute to the disparity in still births (38 percent) and infant deaths (30 percent).  
One factor contributing to the variation for black women is lack of information on smoking 
cessation received during prenatal care visits (Smedley et al, 2003).  Other studies relate smoking 
to a lack social capital, social networks, and shared cultures to increased infant mortality risks 
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(Shaw, Pickett & Wilkinson, 2010).  Consequently, reducing the number of black women who 
smoke during pregnancy will require targeting stress producing factors, improving 
socioeconomic conditions, and providing access to quality healthcare services (Gray et al., 
2009).  
Maternal age.  Maternal age is an important contributor to infant mortality risk with 
teenage mothers and women over the age of 40 at the greatest risk.  Since the early 1990s, the 
U.S. has experienced a declining overall teen birth rate.  In 2009, the teen birth rate (39.1 per 
1,000 births) reached a historic low (Hamilton, et al, 2011) in declining by six (6) percent over 
the previous year‘s rate. In 2006, the infant mortality rate experienced by teenage mothers varied 
by age group with mothers under the age of 15 experiencing the highest rates (18.14) followed 
by 15 to 17 year olds (10.42), and 18 to 19 year olds (9.34).  In addition, disparate outcomes also 
exist between black and white infant mortality outcomes for teenage mothers. In 2006, the black 
infant mortality rate for mothers under the age of 20 was 13.9, nearly twice the white infant 
mortality rate of 8.30, resulting in a disparity ratio of 1.68 (MacDorman & Mathews, 2010).  
Examining birth and infant deaths obscures the greater issue of teenage pregnancies as 
the numbers of births which result in spontaneous or therapeutic abortion are not included 
(Smith, 1992).  Researchers estimate that nearly 40 percent of teenage pregnancies end in 
abortion.  In addition, more than 20 percent of teenage births occur to teenage mothers with a 
prior pregnancy (Khashan et al., 2010; Seamark, 2001).     
The higher rates of infant mortality experienced by teenage mothers are often attributed 
to socioeconomic factors and biological immaturity.  Teenage mother are more likely to come 
from socioeconomically deprived areas with teenage mothers who get pregnant for a second time 
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more likely to reside in the most deprived areas (Khashan, et al., 2010).  In addition, teenage 
mothers are more likely to experience multiple risk factors for adverse pregnancy outcomes such 
as repeat births to teens, unmarried, low socioeconomic status, and low educational attainment 
(MacDorman & Mathews, 2010; Khasahan, et al., 2010).  Some scholars contribute these 
differences to social and cultural factors to include the teachings and attitudes on sex and teenage 
pregnancy (Ulijaszek, Johnson, & Preece, 1998).   
Biologically, teenage bodies are still in a growth and development phase and are more 
susceptible to adverse health events than more biologically mature mothers.  With more than half 
of teenage mothers in a period of growth, pregnant teenagers often experience vertebral 
compression and postural lordosis which mask actual growth during the pregnancy phase 
(Ulijaszek, et al, 1998).  Although these conditions are transient, they may have long term effects 
on bone growth and development.  In addition, pregnancy affects every physiological system in 
the body and consequently places the infant at a greater risk of preterm birth or LBW delivery 
(Seamark, 2001). 
Births to women 40 and older are more closely associated with maternal health 
conditions (e.g. hypertension, diabetes, or anemia) or pregnancy complications (e.g. premature 
rupture of membranes, pregnancy-associated hypertension, gestational diabetes, precipitous 
labor, dysfunctional labor, excessive bleeding, breech or malpresentation) (Geronimus & 
Korenman, 1993; Luke & Brown, 2007).  Births to women over 40 are associated with an 
increased risk of prematurity and LBW as well as higher infant mortality rates (Luke & Brown, 
2007; Nabukera, Wingate, Alexander & Salihu, 2006).  The rate of births to women over 40 has 
increased over the past decade (Martin et al, 2003).  In fact, the rate of births to women between 
31 
 
45 and 49 has more than tripled since 1990 with women between 40 and 44 experiencing the 
highest rate of births in four decades (Mathews et al., 2010).  In 2006, the infant mortality rate 
for mothers over 40 was 8.01 (Mathews & MacDorman, 2010).  The risk of an adverse outcome 
increases with parity or number of pregnancies. Such that, women age 40 and over who give 
birth for the first time are at a greater risk of an adverse pregnancy outcomes than those with at 
least one previous live birth.  The increased risk to women age 40 and over may be related to a 
prolonged period of untreated infertility related to an underlying medical condition. Other 
unknown factors hypothesized to increase the risk include paternal age, congenital anomalies, 
maternal obesity, and fertility treatments (Luke & Brown, 2007).    
Inadequacy of prenatal care.  In recent years, the role of prenatal care has received 
growing attention as researchers debate the role of prenatal care in pregnancy outcomes.  
Inadequate prenatal care is noted a  risk factor for adverse pregnancy outcomes (Alexander & 
Kotelchuck, 2001; Dole et al., 2004; Kotelchuck, 1994; Shiono, Klebanoff, & Rhoads, 1986; 
Ryan, Sweeney, & Solola, 1980). In fact, prenatal care initiated in the first trimester and 
continued throughout pregnancy has long been associated with positive birth outcomes (Krueger 
& Scholl, 2000).  However, the level and quality of prenatal care delivered to racial and ethnic 
minorities as well as the negative patterns of interaction during the clinical encounter are 
believed to affect the ability of racial and ethnic minorities to achieve equitable health outcomes 
(Frisbie, Song, Powers, & Street, 2004; Smedley et al., 2003).  Recent studies have found that 
early access to prenatal care does not improve adverse pregnancy outcomes for racial and ethnic 
minorities (Alexander, et al, 2008; Healy et al., 2006).  However, prenatal care remains the best 
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mechanism for pregnant women and providers to identify and address maternal morbidities as 
well as address concerns with fetal development before problems arise (Frisbie et al., 2004).      
 Marital status.  Marital status is considered an important determinant of health outcomes 
as unmarried women are at greater risk of having an adverse pregnancy outcome than married 
women (Powell-Griner, 1988).  These additional risks are closely linked to an individual‘s social, 
emotional, and financial resources which are often less for unmarried mothers.  The reduced 
social, emotional, and financial differences contributes to an increased risk as these mothers are 
afforded a different lifestyle than married women which places them at greater risk for additional 
health risks (Cramer, 1995; Frisbie et al., 2004; Hummer, Powers, Pullum, Gossman, & Frisbie, 
2007; Link & Phelan, 1995; Mathews & MacDorman, 2010).  Births to unmarried women have 
reached historic high levels. In 2008, the birth rate (per 1,000 live births) for unmarried women 
between 15 and 44 years was 40.6 percent.  This represents a two percent increase over the 2007 
rate (39.7 percent) and a continuation of an increasing trend in births to unmarried women 
(Mathews, et al., 2010).    
Health disparities also exist between black and white women according to marital status.  
In 2006, 33 percent of white infant births were to unmarried women compared to 70 percent of 
black infant births.  In addition, the infant mortality rate for unmarried blacks was 13.82 
compared to 10.71 for married blacks.  These rates are in contrast to the lower infant mortality 
rates experienced by whites, which included 4.68 for married whites and 7.33 for unmarried 
whites.  Thus, the rates of infant deaths for married and unmarried black women exceeded those 
experienced by whites by 129 percent and 88 percent, respectively (Mathews & MacDorman, 
2010).   
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The following section presents socioeconomic factors which contribute to adverse 
pregnancy outcomes.  Socioeconomic disadvantage is defined as the composite measure of 
income, education, and occupation.  The section includes the influence of each risk factor on 
infant mortality.   
Socioeconomic Disadvantage (Economic Deprivation) 
Socioeconomic factors are strong predictors of adverse pregnancy outcomes and account 
for a substantial portion of the variation between black and white health outcomes (Navarro, 
1990; Singh & Kogan, 2007; Wilkinson & Pickett, 2008; Williams, 1999).  The polarization of 
health outcomes between socioeconomic groups is contributed to the material and social 
conditions experienced by women in the more deprived socioeconomic groups.  These 
conditions are thought to increase the risk of adverse health events due to a relative lack of 
access to healthcare information and resources as well as a differential in knowledge of and 
access to preventative and curative innovations (Frisbie et al., 2004; Gortmaker & Wise, 1997; 
Hoyert, Heron, Murphy, & Kung, 2006; Link & Phelan, 1995).  According to Frisbie, Song, 
Powers, and Street (2004), ―socially disadvantaged groups are less likely to have the information, 
the social networks, and/or the economic wherewithal to acquire access‖ to various therapeutic 
interventions (p.777).  
Economic status is one of the leading indicators of poor health outcomes experienced by 
blacks (Clement, Jones & Cole, 2008; Karlsen & Nazroo, 2002; Kelly, Morgan, Bonnefoy, Butt, 
& Bergman, 2007; Singh & Kogan, 2007).  Although a myriad of complex factors are 
interrelated, access to quality healthcare is one of the most pressing challenges facing blacks due 
to the relationship between employment and health insurance (Nazroo & Williams, 2006).  
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Given that employment opportunities for insurance coverage are often correlated with 
educational attainment, blacks are often at a disadvantage due to their lower levels of education 
achievement and higher rates of unemployment (Bartley, Ferrie & Montgomery, 2006; Nazroo & 
Williams, 2006).  Blacks face additional challenges within the healthcare system. For instance, 
blacks are more likely to experience provider bias, racism, discrimination, and differential 
treatment, information and services (Smedley et al., 2003).  These factors combine to create 
substantial barriers to improving black health outcomes.   
In much the same way, studies have shown that the status of black health is affected by 
numerous influences related to socioeconomic status.  Blacks residing in impoverished 
communities often contend with limited access to nutritious food (Kwate, 2008; Stafford, 
DeSliva, Stansfeld & Marmot, 2007), high criminal activity (Pearl, Braveman & Abrams, 2001), 
a lack of physical exercise (Burdette & Whitaker, 2005), and live in close proximity to hazardous 
environmental toxins (Farley et al., 2006; Gold, & Wright, 2005; Rosenbaum, 2008).  Also, 
blacks residing impoverished communities are more likely to live in buildings with significant 
structural problems, maintenance deficiencies, and pest infestations (Poortinga et al., 2008; 
Rosenbaum & Friedman, 2007).   These conditions often perpetuate illnesses such as asthma 
(Gold & Wright, 2005; Rosenbaum & Friedman, 2007) and expose children to additional risks 
(Grady & Ramirez, 2008; Rosenbaum, 2007).  Although low socioeconomic status is an 
indicator for poor health outcomes for all racial and ethnic groups, blacks tend to face greater 
health consequences than all other groups in U.S. (Smedley et al., 2003). 
Socioeconomic stressors are also contributors to the differential in health outcomes 
experienced by blacks.  In William Dressler‘s theory of cultural consonance, Dressler contends 
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that the locus of culture is within the individual as well as aggregate social groups.  As such, 
Dressler argues that there are differential paths within a given society of sharing and acquiring 
knowledge, thus the outcomes of those exchanges can result in differential degrees of cultural 
knowledge (Dressler, Balieiro, Ribeiro, & Santos, 2007).  Even further, stressful life events are 
thought to contribute the increased risk of distress faced by individuals in differing 
socioeconomic groups and affects the manner in which individuals share and acquire cultural 
knowledge.   Dressler demonstrated that individuals within a society are more likely to encounter 
stress when they were unable to achieve material goals available to and acquired by others within 
that society (Dressler, 2007).  Some scholars hypothesize that cultural consonance has a 
mediating effect on the scale of economic inequality on the health outcomes of individuals 
(Dressler, 2007; Kawachi & Kennedy, 1999)    
This study applies the approach introduced by Stockwell and Wicks (1981) in studying 
socioeconomic disadvantage in mortality rates.  In this study, socioeconomic disadvantage is 
conceptualized as the composite measures of income, education, and occupation.  Although the 
three indicators are interrelated, they combine to form a valid multi-dimensional measurement of 
social class (Abramson, Gofin, Habib, Pridan, & Gofin, 1982). The following sections discuss 
the relationship between each factor and the disproportional rate of adverse pregnancy outcomes 
experienced by blacks.   
Income.  Poverty is one of more easily identified social risk factors for adverse 
pregnancy outcomes (Brooks, 1980; LaVeist, 1993).  According to Shaw, Dorling, and Smith 
(2006), poverty – the extent of relative deprivation – coupled with the consequential processes of 
social exclusion contribute to the negative health effects experienced by those in poverty.  The 
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harmful health effects are more closely associated with social and psychological problems as 
opposed to the material deprivation.  Individual income and the overall distribution of wealth in a 
society have important health implications (Lynch, Kaplan, Pamuk, Cohen, Heck, & Balfour, 
1998).  Many economists agree that certain amounts of inequality are necessary and desirable in 
a capitalist society.  However, others contend that excessive inequalities can lead to inefficiency 
and social injustice (Cubbin, Marchi, Lin, Bell, Marshall, Miller et al., 2008; Wilkinson & 
Pickett, 2008).  However, chronic stress-related to low social status, low perceptions of control, 
and working in high effort situations are thought to contribute to the risk of an adverse health 
event (Brunner & Marmot, 2006; Marmot et al., 2006; Shaw et al., 2006). 
Poverty status affects the health status of blacks more severely than that of whites. 
Engrained within the black culture is a set of behaviors and values – due in part to racism, 
discrimination, and the subsequent exposure to potential health risks – which sustain race as a 
determinant of health (LaVeist, 1993).  The intergenerational material deprivation experienced 
by blacks is a function of poor living and working conditions, limited financial resources, poor 
social cohesion and social exclusion (Shaw et al., 2006). In addition, limited access to quality 
education, good nutrition, adequate housing, political power, and opportunities to fully 
participate in society further impede the ability of blacks to achieve good health (Shaw et al., 
2006).    
Racial differences are evident across all economic categories for blacks.  Middle-class 
blacks tend to live in neighborhoods of poorer quality than whites with lower socioeconomic 
statuses.  For instance, middle-class blacks are less likely to translate their economic success into 
―desirable residential conditions‖ relative to their white counterparts (Williams & Collins, 2001, 
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p. 410).  In addition, even when located in suburban areas, blacks tend have poorer housing 
conditions than whites at similar socioeconomic levels (Briggs, 2005; Charles, 2009; Williams & 
Collins, 2001).   
Education.  Education attainment is a key indicator of socioeconomic status and a 
reflection of the availability of material and social resources as well as the earning potential over 
the life course.  Low educational attainment is associated with economic disadvantage and 
increases the risk of an adverse pregnancy outcome.  The economic disadvantage associated with 
low educational attainment has been found to contribute to higher instances of LBW births due 
to stressors and negative life events which often accompany poverty (Collins et al., 2004; Geiger, 
2003; Mathews & MacDorman, 2010).  Of the three interrelated factors that form social class, 
education is the only one that tends to be relatively stable throughout the adult lifespan (Krieger, 
Chen, & Ebel, 1997).    
Education has a paradoxical association with adverse birth outcomes in that the disparity 
in perinatal morbidity and mortality between blacks and whites increases along with maternal 
education (Giscombe & Lobel, 2005; Nazroo & Williams, 2006).  These findings may result 
from the fact that in comparison to whites, black college-educated women are more likely to be 
single, have less educated parents, and earn lower incomes (Din-Dziethan, & Hertz-Picciotto; 
McGrady, Sung, Rowley, & Hogue, 1992).  Although education attainment beyond high school 
is associated with a 20 percent reduction in infant mortality rates for whites, no such benefit is 
realized for blacks from additional education attainment (Din-Dziethan & Hertz-Picciotto, 1998).  
Black educated women are more likely to experience additional stressors related to professional 
roles.  These stressors are thought to yield from the entry of blacks into a different social class 
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without the familiar supportive environment and social support system experienced in lower 
socioeconomic levels (Giscombe & Lobel, 2005). 
 Occupation.  Recent trends in occupational health research show occupation 
encompasses more than the type of work one performs but include psychosocial and social 
factors as well.  Thus, the ill effects of occupation extend beyond occupational-type injuries and 
illness and include a broader spectrum of occupation-related psychosocial and social factors 
(Marmot et al., 2006).  As a result of the relationship of this broadened conceptualization, 
occupation is demonstrated in the literature to affect numerous health outcomes (Giscombe & 
Lobel, 2005).   
In recent years, jobs requiring physical labor have declined with more emphasis now 
placed on service industry occupations as well as those requiring more mental and emotional 
demands (Bartley, Ferrie & Montgomery, 2006; Marmot et al., 2006).  A strong correlation 
exists between occupational status and health risks with the added influence of psychosocial 
stressors experienced in the workplace.  Occupation contributes to an individual‘s livelihood as 
the source of financial resources as well as an important source of socialization.  These factors 
influence an individual‘s personal growth and development thus allowing an individual to 
enhance social networks outside of the primary network (Marmot et al., 2006).  
Inequalities exist in the distribution of occupation such that racial and ethnic minorities 
are more prevalent in working class occupations, which are subsequently associated with worse 
health outcomes (Marmot, et. al. 2006; Shaw et al., 2006).   As previously noted, upward 
mobility in black women does not confer the same level of health benefit as experienced by 
white women.  Black women are more likely to suffer from token stress, role overload, and 
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experience psychosocial stressors unequivocal to those realized by their white counterparts 
(Colen, Geronimus, Bound, & James, 2006).  As a result, blacks are more likely to suffer from 
adverse health events than whites.  
The contribution of these risk factors to increasing the risk of adverse pregnancy 
outcomes for black women is well documented.  Studies focusing on socioecological 
disadvantage are important towards understanding the relationship between health, economic, 
and social inequalities.  However, current analytical models have failed to explain the variation 
in health outcomes between blacks and whites and thus improving the overall U.S. infant 
mortality remains elusive.   The following section presents social disorganization which focuses 
on the social context in which one lives without direct socioeconomic influences.  
Social Disorganization (Social Deprivation) 
Social disorganization refers to the contextual aspect of social living that negatively 
influences health through a variety of pathways.  Social disorganization is defined as the inability 
of community members to achieve shared values or to jointly solve experienced problems. These 
are typical functions of social incohesion (Bursik & Grasmick, 1993). The health of an individual 
is affected by individual biology and behavior, as well as factors associated with the physical and 
social environment (Brunner & Marmot, 2006). According to Nancy Krieger (1994), ―social 
conditions are not ‗natural‘ but are constructed by people, with purpose in mind and 
accountability as an option‖ and as a result are ―conceptually and categorically distinct from the 
natural environment (p.899)‖.  Consequently, socially-mediated risk factors ensue from social 
conditions which are unfavorable to vulnerable populations.  Previous studies have demonstrated 
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that urban areas can influence individual health outcomes through direct and indirect exposure to 
stress associated with the living environment (Leaderer et al., 2002).   
American sociologist Robert Park was one of the first to define community and seek to 
explain the social pathology of place (Lyon, 1989).  Park contended that a city is a state of mind, 
comprised of more than physical or artificial structures, but an organized collective of attitudes, 
sentiments, customs and traditions of the inhabitants (Park, 1915).  As such, Park went on to 
conceptualize the importance of ecological and economic factors to social organization and other 
inherent risks and opportunities that stem from social arrangements (Park & Burgess, 1984).   
Park‘s concept of society was built on the premise that competition occurring on the community 
level resulted in a symbiotic relationship between the individual and community (Lyon, 1989).  
Park laid the foundation for contemporary scholars who consider ecological factors inextricably 
linked to population health.  To date, social ecological research has revealed a myriad of social 
factors – unrelated to economic factors – that mediate the association between neighborhood 
disorganization and adverse health outcomes (Krieger, 2008; Poortinga et al., 2008).   
The persistent differential between black and white health outcomes may yield from 
insults attributable to institutionalized racism and discrimination (Mays et al., 2007). Studies 
have shown that racism and discrimination have a moderating effect on black health outcomes 
(Collins et al., 2004; Giscombe & Lobel, 2005; Krieger, 2005).  In addition, there is also 
evidence that a residual effect of the historic patterns of legalized discrimination and segregation 
still exist in various components of the healthcare system (Karlsen & Nazroo, 2002; Lu & 
Halfon, 2001; Smedley et al.).  The relationship between discrimination and poor health 
outcomes is thought to trigger a physiological response due to chronic exposure to the harmful 
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effects of racial discrimination (Mays et al., 2007).  The resulting physiological effects include 
elevated blood pressure and heart rate, accelerated release of corticotrophin-releasing hormones, 
and hypervigilence (Collins, Handler, Wall, & Andes, 2004; Mays et al., 2007; Krieger & 
Sidney, 1996). Any of these conditions can initiate a cascade of events resulting in morbidity or 
mortality.   
A vast amount of social influences contribute to the differential health risk experienced 
by blacks.  In this study, residential segregation, residential mobility, residential vacancy, and 
female head of household are combined to form the composite measure, social disorganization.  
These factors are demonstrated in the literature to contribute to the risk of adverse pregnancy 
outcomes and are presented in following sections.   
Residential segregation.  Despite the national social movement and the legal mandates 
of the Civil Rights Act of 1964 which made discrimination illegal, practices and patterns of 
racial segregation persist throughout the U.S (Charles, 2009; Smedley et al., 2003).  As blacks 
are more likely to reside in poor urban communities which are known to produce ill health 
effects (Byrd & Clayton, 2003; Charles, 2009; Polednak, 1996), blacks are at a greater 
disadvantage when it comes to accessing employment opportunities within their own 
communities (Lyon, 1989).  Over the past decades, low-skilled high-paying jobs have moved 
away from the urban corridor and into suburban neighborhoods, and as a result, blacks in these 
communities are unable to find adequate employment (Briggs, 2005; DeNarvas-Walt, 2010; 
Williams, 1999; Williams & Collins, 2001).  Because socioeconomics has been shown to 
account for much of the variation in health disparities, the inability of blacks in segregated 
communities to achieve parity in education and employment further impedes the opportunities 
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for blacks to achieve equitable health outcomes (Briggs, 2005; DeNarvas-Walt et al., 2010; 
Nazroo & Williams, 2006; Williams & Collins, 2001).     
Racial segregation is considered by some as a fundamental cause of inequalities in health 
(Massey, 1990; Polednak, 1996; Williams & Collins, 2004).  ―Residential segregation is the 
fundamental mechanism by which racial and economic inequality has been created and 
reinforced in the U.S. (Williams & Jackson, 2005 p. 328).‖  To that end, racial residential 
segregation is an enduring feature of America‘s social arrangement (LaVeist, 1993; Massey, 
Condran, & Denton, 1987).  In fact, residential segregation is thought to capture ―some of the 
effect of racism at the area level‖ and serves as an underlying factor for poor health outcomes 
(Williams & Collins, 2001, p. 409).  Some argue that residential segregation is responsible for 
the creation of the distinctive environments in which many blacks reside (Williams & Collins, 
2001).  In addition, the social and economic disadvantage faced by blacks in residentially 
segregated communities leads to less political activity and engagement, thus resulting in 
deteriorating infrastructures, physical environments, and quality of life (Alba & Logan, 1993; 
Williams & Collins, 2001).  As such, residential segregation is thought to alter the social, 
political, and economic environment and subsequently interfere with education, employment and 
economic gains.   
There is a growing debate over the role of residential segregation and adverse health 
outcomes.  Several studies support a correlation between residential segregation and adverse 
health outcomes.  In 2008, Kramer and Hogue (2008) found an increased risk of very preterm 
births with unevenness in residential segregation, which is the unequal distribution of groups 
within a residential area such a neighborhood or census tract.  A minority group is considered 
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uneven when the group is distributed unevenly across neighborhoods (Weinberg, Iceland, & 
Steinmetz, n.d).  Other studies have also found that blacks in hypersegregated cities are at greater 
risks of preterm and LBW births (Grady & Ramirez, 2007; Vinikoor, Kaufman, Maclehose, & 
Laraia, 2008). In contrast, some argue that residential segregation does not contribute to 
variations in health outcomes experienced by racial groups.  In 2008, one study using propensity 
score matching found no significant difference in infant mortality rates for segregated and 
nonsegregated cities (Hearst, Oakes, & Johnson, 2008).  Another study conducted in 2001 found 
blacks between the ages of 25 and 44 at a greater risk of premature mortality associated with 
increasing dissimilarity (Cooper, Kennelly, Durazu-Arviu, Kaplan, & Lynch, 2001).  However, 
there is a degree of consensus that social and economic influences contribute to environmental 
exposure and that variations exists in various communities (Kramer & Hogue, 2009).  Although 
the direct causal pathway between segregated areas and health risks remain ambiguous, there is 
increasing support for the differential access to the availability and consumption of nutritious 
food in different neighborhoods.   
According to the United States Department of Agriculture (USDA), obesity and diet-
related disorders are a major public health problem. As a contributing factor, individuals residing 
in neighborhoods throughout the U.S. are challenged to access affordable and nutritious foods 
(USDA, 2009).  These findings are exacerbated for blacks who are more likely to reside in low-
income areas more than one mile from a supermarket or in an urban core area with limited access 
to transportation.  To exacerbate the challenge, when more nutritious foods are available the 
prices exceed the prices of less nutritious foods.  These areas, termed food deserts, are marked by 
barriers that inhibit the availability of nutritious food to individuals who have limited options for 
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alternatives (USDA, 2009).  To address the inherent challenges created by food deserts, the 
USDA recommends implementing programs that promote increased access to all food and not 
singling out increased access to nutritious food.  This approach was taken as a direct causal 
pathway between food deserts and measure of obesity such as body mass index (BMI).  In 
addition, the USDA advocates using food as a tool for community development citing positive 
outcomes experienced by communities using farmer‘s markets, community gardens, and local 
food production and promotions (USDA, 2009).   
Residential mobility. Residential mobility refers to the movement of an individual or 
household within a specified period.  The individual, family, and neighborhood are affected by 
residential mobility to varying degrees and levels (Jellyman & Spencer, 2008).  Residential 
mobility affects social disorganization by isolating individuals and families and interrupting the 
establishment of the social cohesion necessary to build strong relationships (Veysey & Messner, 
1999).  Family transitioning is a vulnerable time, not only for the individual and households 
involved but also for the community left behind (Putnam, 2000). The relationship between 
residential mobility and adverse health outcomes is often linked to poverty and other factors such 
as crime and domestic violence (Jellyman & Spencer, 2008; Rohe & Stewart, 1996).  
 Studies have shown a positive relationship between residential mobility and adverse 
pregnancy outcomes. For instance, black women who move during pregnancy are more likely to 
have a LBW, small for gestational age (SGA) birth, or preterm delivery (Brown, Hoskins, 
Marshall, Weisel, Harris, Roe & Wartenberg, 2009; Oishi & Schimmack, 2010).  In contrast, 
Wingate, Swaminathan, & Alexander (2007) found that pregnant black women who relocate 
45 
 
prior to delivery had more favorable outcomes than black women who did not move prior to 
delivery.   
Residential vacancy.  Residential vacancy includes the numbers of vacant homes and 
apartments in residential areas.  As the U.S. economy struggles with an escalating consumer 
price index, high levels of unemployment, and widespread foreclosures, the numbers of 
residential vacancies continues to rise.  The national vacancy rate, at the end of the fourth quarter 
in2010, was reported by the Census Bureau at 9.4 percent for rental housing and 2.7 percent for 
homeowner housing.  The rental vacancy rate decreased by 1.3 percent below the fourth quarter 
of 2009 while the homeowner rate remained the same as during the fourth quarter of 2009 (Callis 
& Kresin, 2011).  The overall rental vacancy rate has trended upwards since 1968 while the 
homeowner vacancy rate has only trended up since 2004 (Callis & Kresin, 2011).   In the fourth 
quarter 2010, Florida‘s homeowner vacancy rate was 4.2, the second highest in the country 
(Callis & Kresin, 2011).  Many homes in Florida are second homes or vacation homes. Without 
counting second or vacation homes, Florida still has one of the highest homeowner vacancy rates 
in the country.  The growing numbers of residential vacancies is just one of the factors which 
compound problems and health risks for vulnerable populations (Nepomnyaschy & Reichman, 
2006).   
Female householder.  As defined by the Census Bureau, the term householder is defined 
as the individual in which the residence is owned, rented or being bought (Simmons, & O‘Neill, 
2001). The U.S. Census Bureau discontinued the use of term head of household in the 2000 
decennial census and uses householder, instead.  The Census Bureau enacted this practice due to 
the changing social landscape and the increasing diversity in household relationships (Simmons, 
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& O‘Neill, 2001).   This study uses female householder, no husband present, acknowledging the 
dwindling social use of the term head of household and the diversity associated with household 
demographics.  The Census Bureau collects data on households to monitor the changing 
composition of families and household in the U.S.  This data is useful for officials in the public 
sector in program development and implementation (Simmons & O‘Neill, 2001).  
In 2000, there were 281.4 million people in the U.S. residing in 105.5 million households 
in the U.S. Of all U.S. householders, 12.2 were categorized as female householder, no husband 
present.  In contrast, the number of male householders with no wife present was 4.4 million 
(Simmons & O‘Neill, 2001).  Recent social trends show an increase in the number of 
cohabitating households.  Since the early 1960s, the age at first marriage has steadily increased 
as more young adults postpone marriage.  In addition, the percentage of young adults who never 
marry has gradually increased.  Despite these trends, marriage is still prevalent with only seven 
percent of adults 45 to 64 years never marrying.  In 2004 there was an estimated 4.7 million 
cohabitating couple households in the U.S (Census Bureau, 2010).  A cohabitating household is 
defined as one in which opposite sex unmarried partners occupy the household (Becker, 2006).   
The number of females serving as householder is increasing in the U.S. (Census Bureau, 
2010).  However, this pattern of family structure is thought to serve as a disruption that 
contributes to family disorganization.  To that end, family disorganization has been found to 
contribute to trends in poor education attainment and high criminal activity (Sampson & Groves, 
1989).  
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Summary of Research Literature 
Social ecology is noted in the literature dating back to Hippocrates who examined the 
variation in geographical locations of disease in 400 B.C.  In the 1600s and 1700s John Graunt 
and Johann Peter Frank explored ecological variables and their relationship to infant mortality 
and poverty as determinants of public health (Krieger, 1994; Sigerist, 2005).  However, in the 
mid-1800‘s John Snow‘s introduction of germ theory shifted the public health focus away from 
social and environmental conditions (Hamlin, 2006) to more proximal or individual causes of 
morbidity and mortality.  Throughout the 19
th
 and 20
th
 centuries, epidemiologists were noted for 
their work in identifying single microbial etiological factors. One of the pioneers of public health 
practices, Charles V. Chapin (1856-1941), was instrumental in the development of the agent  
host  susceptibility model (Krieger, 1994).   However, Major Greenwood (1880 – 1949) and 
Wade Hampton Frost (1880-1938) challenged this way thinking, arguing instead for greater 
consideration of host and agent as more pivotal factors than the germ or agent (Greenwood, 
1935).  Early work by MacMahon, Pugh, and Ipsen (1960) documented the first epidemiologic 
exploration of the ―web of causation‖ or what is currently considered as a multivariate 
framework.  In 1976, John Cassel linked disease vulnerability to physical and psychological 
stress.  These stressors were linked to the differential health outcomes experienced by racial and 
ethnic minorities (Lawrence & Weisz, 1998).     
 Over the past several decades various approaches have been proposed to explaining 
health disparities.  Some of these approaches include: the life course perspective, the weathering 
hypothesis, socioeconomics and behavioral explanations, susceptibility theories, human genetics, 
and community well-being (Collins & David, 2009; Krieger, 1994; Lu & Halfon, 2003).  Recent 
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disparities research has resumed a focus on ecological factors and the role the various factors 
play in the determination of health outcomes.  
 A good majority of recent health disparities research on adverse pregnancy outcomes 
target micro-level influences, socioeconomic influences, or neighborhood effects (Strait, 2006).  
At the micro-level, studies seek to explain the various individual-level risk factors, such as, 
maternal age, health behaviors, and social status.  In addition, a growing number of ecological 
studies examine the relationship between social and economic influences in addition to factors in 
the neighborhood which contribute to the risk of adverse pregnancy outcomes.  The following 
section includes a brief summary of each of the three bodies of literature.   
 Micro-level studies. Social ecological literature provides a broad range of literature on 
infant mortality related to individual risk factors, including those associated with individual 
background, behavioral risks, and other proximal factors (Matteson, Burr, & Marshall, 1998).  A 
myriad of individual-level risk factors have been found to adversely affect pregnancy outcomes.  
These factors include maternal social, demographic and economic characteristics (Matteson, et 
al., 1998).  One of the most contentious individual-level risk factors discussions is the 
importance of prenatal care services.  Prenatal care services remain one of the core approaches to 
pregnancy in the U.S. with an intent to prevent adverse health outcomes for the mother and 
infant.  However, the effectiveness of prenatal healthcare service debated due to evidence of 
unequal treatment and persistent disparate outcomes experienced by racial and ethnic minorities 
(Alexander & Kotelchuck, 2001; Frisbie et al., 2004; Healy et al., 2006).  Studies have shown 
that even when black mothers receive the same level of prenatal care, after controlling for risk 
factors, disparities in pregnancy outcomes remain (Shiono et al. 1986; Alexander et al., 1999).    
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Some researchers contend that the historic insult inflicted upon blacks in the U.S. has 
resulted in a weathering effect, whereby the health status of blacks is worse than their white 
counterparts due in part to social and psychosocial stressors (Geronimus, 2001; Giscombe & 
Lobel, 2005).   The weathering effect is hypothesized to deteriorate the health of black women 
due to a lifetime exposure to social, economic, and political disenfranchisement.  Similarly, the 
life course perspective asserts that the differential in health outcomes between blacks and whites 
is rooted in the differential exposure by blacks to adverse economic and social conditions as well 
as the lack of protective factors achieved from economic and social opportunities experienced by 
whites (Lu & Halfon, 2003).   Although research conducted in this area identifies various factors 
which contribute to infant survival, they do very little to explain the context in which inequalities 
occur.  Thus, many of these studies fail to fully explain the disparity in birth outcomes between 
blacks and whites (Giscombe & Lobel, 2005). 
Socioeconomic influences.  Socioeconomic factors are noted in the literature as strong 
predictors of health outcomes.  Studies have identified a socioeconomic gradient in health 
outcomes, such that the worse health outcomes are experienced by those who are the least 
advantaged (Evans & Kantrowitz, 2002, Krieger & Fee, 1994; Williams & Collins, 2001).  
However, the direct pathway is unknown.  Some contend that there is a fundamental difference 
in the distribution of medical technologies across social and economic stratum which places 
racial and ethnic minorities at a disadvantage (Smedley et al., 2003).  Other research shows that 
income distribution is related to greater levels of social disorganization and lower levels of social 
cohesiveness (Putnam, 2000; Yen & Syme, 1999) and consequently greater risk of adverse 
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health outcomes.  Although numerous studies have found a gradient between socioeconomic 
position and health, socioeconomics alone do not fully explain persistent health disparities.  
 Neighborhood effects.  The recent trend in disparities research has broadened to include 
more ecological approaches to explaining disparities in health outcomes.  Although 
neighborhood context is related to socioeconomics, factors in the social and physical 
environment are thought to contribute to health risk independent of individual-level risk factors 
(Diez-Roux & Aiello, 2005; Matteson, et al., 1998).  Neighborhood factors which contribute to 
some of the variation in health outcomes between blacks and whites include: residential 
segregation, concentration of poverty, social isolation, exposure to racism and discrimination, 
neighborhood deprivation, and a lack of social support and social cohesion (Acevedo-Garcia, 
Lochner, Osypuk, & Subramanian, 2003; Bell, Algren, Mayer, & Huebner, 2006; Cubbin et al., 
2008).  Consequently, multi-leveling modeling techniques have become more popular in health 
disparities research in response to the growing need to address the relationship between 
neighborhood effects and health outcomes.   
 The following section presents previous studies which have examined differential 
pregnancy outcomes experienced by blacks at the census tract level.   
Previous ecological studies on adverse pregnancy outcomes.  Early studies date back 
to works by Avedis Donabedian (1991-2000) and Charles V. Willie (1927- ) in the 1960s.  These 
ecological studies were the first to examine infant mortality at the census tract level.  Results 
from both of the analyses found positive associations between infant mortality and 
socioeconomics (Donabedian, Rosenfeld, & Southern, 1965; Willie & Rothney, 1962).  Included 
in Appendix A are the various ecological studies which have examined social and economic 
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influences on adverse pregnancy outcomes at the census tract level.  In addition, findings from 
these studies are contained throughout this study.   
Numerous ecological studies have examined the relationship between contextual factors 
and adverse pregnancy outcomes.  However, the units of analysis for the vast majority of these 
studies are counties, cities, metropolitan statistical areas (MSA), or states.   Only a relatively few 
studies examined variations within a city or county.   This is an important point of consideration 
as variations occurring within small geographic areas provide a better picture of the immediacy 
of social context often lost when examining larger areas (Guest et al., 1998; Krieger, 2006).  In 
examining the literature for this study, ecological studies of adverse pregnancy outcomes at the 
census tract level examined and analyzed.   
Summary of Chapter 
 Racial and ethnic health disparities have gained an increasing amount of public health 
attention over the past two decades.  This chapter presented a broad overview of adverse 
pregnancy outcomes to include trends and explanations of variables used in this study as well as 
a summary of research approaches to studying adverse pregnancy outcomes.  The following 
chapter presents the theoretical framework used in the conceptualization of this study. 
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CHAPTER THREE: THEORETICAL FRAMEWORK 
This chapter presents the theoretical approach used to examine the relationship between 
ecological influences and infant mortality risk in two racial groups.  Macro-theoretical 
approaches are frequently used to conceptualize the myriad of individual and ecological factors 
which contribute to disparate outcomes (Kelly et al., 2007).  Four of the most frequently used in 
health disparities reach are structuralist theories, psychosocial models, ecosocial theory, and 
social determinants of health models.  First, structuralist theories assert that health disparities 
stem from a relative lack of resources which impede the progress of a disadvantaged group in 
accessing quality healthcare services (Frohlich, Corin, & Potvin, 2001; Handel, 2009).  Second, 
psychosocial models identify the social class discrimination experienced by disadvantaged 
populations and the subsequent psychological, physiological, and social responses as the root 
causes of disparate health outcomes (Marmot et al., 2006).   Third, building on the previous two 
theories, ecosocial theory posits that deprived populations face greater challenges in achieving 
good health due to complex interactions between the individual and socioecological factors and 
therefore conceptualizes disparities as the contextual embodiment of the individuals‘ 
surroundings (Krieger, 2001a).  Last, social determinants of health (SDH) models proposes that 
disparities in health are related to a population‘s distribution of deprivation and privilege; 
whereby, vulnerable populations are at a greater risk for poor health outcomes due to their 
overall circumstances (Link & Phelan, 1995; Kelly et al., 2007).  
Social determinants of health models are useful in examining the health disparities 
experienced by blacks due to the historical patterns of interaction between blacks and whites and 
the relative social positioning of blacks and whites. In the U.S., whites represent ―a numerically, 
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politically, and socioeconomically dominant group‖ (Giscombe & Lobel, 2005, 662); whereas, 
blacks are considered socially, economically, and politically disadvantaged and therefore a 
marginalized population.  The marginalization experienced by blacks is thought to equate to a 
relative material and social deprivation.  In addition, the processes associated with 
marginalization are thought to create a divergent health pathway between blacks and whites 
(Shaw et al., 2006; Williams & Collins, 2001; Williams & Jackson, 2005).  
Over the past centuries, researchers have theorized the differences in health outcomes 
experienced by blacks.  Numerous scholars from various disciplines have developed countless 
approaches to examining and explaining the differential health outcomes experienced by blacks.  
To date, health disparities persist and are not fully explained by any current theoretical models 
(Nazroo & Williams, 2006).  Therefore, this study integrates concepts from the SDH model and 
introduces conflict theory as a supportive theoretical consideration for the divergent pathway of 
black population health.  The following sections present the social determinants of health 
framework, conflict theory, and the integrated model developed for this study.    
Social Determinants of Health  
According to SDH models, social conditions are important contributors to population 
health (Marmot et al., 2006; Smedley et al., 2003).  Some of the more important social factors 
include living conditions, the healthcare delivery system, the distribution of economic resources, 
and perceptions of justice and fairness (Blane, Brunner, & Wilkinson, 1996; Smedley et al., 
2003).  In a capitalist society, these factors are exacerbated as disadvantaged groups are 
adversely affected by the power, wealth, and material advantages of those yielding dominant 
positions (Kelly et al., 2007).  Health follows a social gradient such that individuals and 
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populations with greater social position are more likely to have better health outcomes (Blane, 
2006; Smedley et al., 2003).  Thus, the extent of relative socioeconomic disadvantage and social 
disorganization experienced by individuals within a given society contribute to differences in 
health outcomes for various populations (Shaw et al., 2006). 
The concept of place is an important component of the SDH framework as it 
encompasses factors occurring in the social and physical environments (DHHS, 2001b).  In 
particular, exposure to negative environmental stimuli such as violence, lack of access to 
material goods and services, poor education or educational opportunities, and low social 
cohesion are thought to increase the risk of poor health outcomes (Mays et al., 2007; Smedley et 
al. 2003).   Various attributes of racially segregated black residential areas increase the likelihood 
of poor health outcomes.  In particular, the living conditions in racially segregated black 
residential areas tend to have higher rates of criminal activity, less social connectivity, greater 
exposure to environmental toxins, greater socioeconomic disadvantage, and consequently a 
higher neighborhood deprivation index (Charles, 2003; Poortinga et al. 2008; Williams & 
Collins, 2001).  As a result, individuals residing in racially segregated black neighborhoods face 
greater barriers to receiving quality healthcare, have fewer resources from which to obtain 
healthcare services, and have less access to culturally sensitive health care information.   
 The relevancy of placing racial and ethnic disparities into a broad conceptual framework 
is clear, as differences in exposure effect population health and health risks.  Therefore, 
understanding the differences in experiences and exposure between blacks and whites is an 
important component in understanding factors which contribute to an increased risk for blacks 
and other vulnerable populations.  As a macro-framework, the SDH framework is particularly 
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useful in conceptualizing the relationship between the myriad of interrelated factors contributing 
to health disparities.  However, the framework fails to demonstrate the point of divergence in 
population health that persistently yields disparate outcomes for blacks across socioeconomic 
levels.  Conflict theory is considered to further conceptualize the point of divergence based on 
the historic and contemporary relationships between blacks and whites.  The following section 
presents an overview of conflict theory and manner the theory is used in conceptualizing the 
divergent pathway of black health outcomes.  
Conflict Theory 
 In the U.S., race has important health consequences and is often considered an 
independent risk factor for adverse health outcomes (Smedley et al., 2003).  Race is considered a 
very rough proxy for socioeconomic status (Jones, 2000; Kawachi, Daniels, & Robinson, 2006; 
Ren & Amick, 1996).  The concept of race embodies the social classification of people in race-
conscious societies (Jones, 2000).  Although race and class are separate concepts, there is an 
inextricable link between black as a race and lower class status (Williams & Jackson, 2005).  The 
historic relationship between blacks and whites is important as race has persistently served as a 
distinct marker for social class division in the U.S. as well as a point of contention between 
individuals and groups (Byrd & Clayton, 2003).  
In this study, the difference in social and economic influences and equality of 
opportunities between blacks and whites is hypothesized as the root cause of the disparate health 
outcomes experienced by blacks (Smedley et al., 2003).  Given that the U.S. is a capitalist 
society, the basic tenet from which the black struggle for equality of opportunity for social, 
economic, and political power arises is conflict (Feagin, 1975; Wolfe, 1973).  In the U.S., the 
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Western system of capitalism, along with a competitive individualistic world view, is entrenched 
within major institutions, including: healthcare, education, public organizations, private 
businesses, and government.  Individuals in a capitalist society with the greatest access to social, 
economic, and political power benefit most from their access to education, quality health 
services, health resources, and health information.  In contrast, those with the least access are at a 
disadvantage and thus face relative deprivation.   
Conflict theory provides a relevant theoretical approach to examine the fundamental 
cause of health disparities by focusing on the impeded access to equality of opportunity 
experienced by blacks.  As a macro-sociological theoretical perspective, conflict theory purports 
that power is the core of all social relationships and provides a useful lens through which to view 
the historic relationship between blacks and whites in the U.S.  Social class division ultimately 
leads to a struggle for access and equality of opportunity which often results in resentment and 
hostility by the subordinate groups (Bartos & Wehr, 2002).   The persistent relative differential 
in social, economic, and political power is theorized in this study to contribute to the differential 
in health outcomes between blacks and whites. 
German philosopher and sociologist, Karl Marx (1818-1883), established the premise that 
every society evolves or degrades based on class struggle.  Marx conceptualized society as 
divided into two main groups, the ruling class bourgeoisie and the working class proletariat.  The 
division between these two groups is marked in that the proletariat faces poor working 
conditions, economic deprivation, social disadvantage, and political powerlessness which 
ensures that the bourgeoisie maintains power with a higher standard of living and control over 
the proletariat (Scott & Davis, 2007).  Marx considered capitalism a system of dictatorship for 
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the ruling class which would eventually end in the downfall of the society (Baird & Kaufman, 
2008).  Marx‘s influence on role differentiation in organizations and systems is germane to the 
exploration of differential access to quality healthcare services and health information.   
Similar to Marx‘s conceptualization of social class division, Max Weber (1864-1920) 
considered social class – economically determined by the market – as the core determinant of 
social positioning.  According to Weberian Stratification Theory, the distribution of power in a 
society is manifest through an individual‘s status, economic class, or political affiliation (Hurst, 
2007).   Within a given society, these factors represent the distribution of power.  For blacks this 
represents a monumental challenge as blacks have historically yielded less social, economic, and 
political power than their white counterparts.   Thus, overcoming intergenerational social 
positioning is a contributor to the divergent health pathway experienced by blacks who are often 
considered an underclass (Williams & Collins, 2001).   
Historically, the role of blacks during chattel slavery – 1619 through 1865 – was to 
enhance the ability of white society to gain social, economic, and political capital.  The social 
positioning and resultant health status of blacks were dismal as blacks had no access to 
healthcare, rights, or political power (Byrd & Clayton, 2003).   To date, a segment of the black 
population still suffers from the historic insult of nearly 300 years of chattel slavery and 100 
years of ―social segregation, physical oppression, political subjugation, and economic 
exploitation‖ through the effects of intergenerational poverty and lower class living (Byrd & 
Clayton, 2003, p. 459).  In the 47 years since the passage of the Civil Rights Act of 1964, the 
health status of blacks is characterized as stagnant or deteriorating (Byrd & Clayton, 2003; 
Smedley et al., 2003).   In addition, the poor health outcomes of blacks are often linked to 
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differential access to healthcare services.  Access to health insurance and healthcare services are 
linked with employment even though racial and ethnic minorities are more likely than whites to 
be poor, to be uninsured, to be unemployed, to have low educational attainment, to have lower 
paying jobs, and to receive publicly funded healthcare (Kelly et al., 2007; Nazroo & Williams, 
2006; Smedley et al., 2003).  The lack of access to quality healthcare services create a relative 
health deficit for blacks, generates inefficiencies in the overall health delivery system, and 
inflates the nation‘s healthcare costs and health indicators.  
These factors have serious ramifications for blacks who struggle for social, economic, 
and political equality in a society that has historically regarded them as an inferior race.  The 
struggle for blacks is not only to meet the challenges of everyday life but to face and overcome 
various forms of adversities of unequal access to resources and privileges which often work in 
the favor of whites (Feagin & O‘Brien, 2003; Smedley et al., 2003).  All of these factors 
cataclysmically serve to affect black health, particularly in comparison to their white 
counterparts.  By focusing on the context in which differences occur, this study identifies the 
relative deprivation experienced by blacks as the fundamental cause of the divergent pathway of 
black health outcomes (Bartos & Wehr, 2002).   
This study takes a socioecological approach to understanding the effect of place on the 
difference in birth outcomes between blacks and whites.  The conceptual model developed for 
this study is based on conflict theory by linking  macro-social elements from the SDH 
framework that contribute to the differential in health outcomes between blacks and whites.  In 
this study, socioeconomic disadvantage and social disorganization are conceptualized as factors 
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underlying the relative deprivation experienced by blacks.  The following section presents the 
integrated model developed for this study. 
Integrated Conceptual Model 
The integrated conceptual model developed for this study examines the relative 
deprivation experienced by blacks through exploring the relationship between macro-social 
influences and health outcomes.  Relative deprivation is defined in this study as the difference 
experienced by blacks due to the lack of or denial of adequate resources and information 
necessary for the meaningful participation or advancement in society (Krieger, 2001b).  Relative 
deprivation is thought to negatively effect individual and family functioning (Burd-Sharps et al., 
2008).  The relative deprivation experienced by blacks at various socioeconomic levels is 
hypothesized to serve as a source of disparate outcomes experienced by blacks. In particular, the 
social and economic conditions faced by blacks in racially segregated communities are 
hypothesized to have a positive relationship with adverse pregnancy outcomes.   
In this study, relative deprivation is operationalized as socioeconomic disadvantage and 
social disorganization.  Socioeconomic disadvantage, the culmination of material and social 
deprivation, is considered in relative terms, in that deprivation refers to what is deemed 
necessary by most of society (Burd-Sharps et al., 2008) instead of the deprivation experienced 
elsewhere in the world.  Similarly, social disorganization refers to social influences which 
elevate the risk of poor health outcomes for racial and ethnic minorities.  As such, 
socioeconomic disadvantage and social disorganization are important contributors to disruptions 
in the social and physical environments that lead to disparate health outcomes.  As shown in 
Figure 5, the pathways in which disruptions occur include poor behavioral choices. There are 
60 
 
also interactions between socioeconomic disadvantage and social disorganization and proximate 
causes, poor behavioral choices (as detailed in Chapter 2 of this study). The result of these 
complex interactions is an increased risk of an adverse pregnancy outcome by blacks in 
comparison to their white counterparts.  
 
 
Hypotheses 
 Based on the theoretical conceptualization developed for this study and an extant review 
of the literature, the following hypotheses were developed for this study:  
H1:     Socioeconomic disadvantage is positively associated with infant mortality risk for 
blacks, whites, and the disparity ratio.  
H2:     Social disorganization is positively associated with infant mortality risk for 
blacks, whites, and the infant mortality disparity ratio.    
H3:     Socioeconomic disadvantage has a greater effect on infant mortality risk than 
poor behavioral choices for blacks and whites.  
Socioeconomic 
Disadvantage 
Social 
Disorganization 
Poor Behavioral 
Choices  Infant Mortality Risk 
Fundamental Cause Proximate Cause 
 
 
Figure 5.  Integrated Conceptual Model 
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H4:     Social disorganization has a greater effect on infant mortality risk than poor 
behavioral choices for blacks and whites.  
H5:     Residential segregation of blacks exerts influence on the infant mortality disparity 
ratio. 
Summary of Chapter 
 This chapter presented the conceptualization of the theoretical approach taken in this 
study. First, the chapter presented two macro-frameworks, both useful in identifying context and 
constructs.  Second, an integrated theoretical model was developed utilizing SDH and conflict 
theory. Last, this chapter presented the hypotheses under investigation in this study.  
62 
 
CHAPTER FOUR: METHODOLOGY 
 This chapter presents the methodological approach used to conduct this study.  Included 
herein are the study design, data sources, measurement variables, and analytical methods.  Also 
presented are sections on the validity of the study and the avoidance of an ecological fallacy.    
Study Design 
 This ecological study examines the influence of social, economic, and individual risk 
factors on black and white infant mortality risk within a single urban county.  This non-
experimental study uses a cross-sectional design to analyze secondary data for the five year 
period, 1998-2002.   Aggregate-level demographic and individual behavioral risk factor data 
were compiled for this multilevel study at the census tract level.   
 This study examines the 193 census tracts in Orange County, Florida.  Census tracts were 
selected as the unit of analysis to identify the within county variation of ecological factors 
demonstrated in the literature to influence infant mortality risk.  As such, census tracts are used 
to overcome the difficulties in examining the relationship between social context and population 
health (Krieger, 2006).   Although many public health programs use zip codes for reporting and 
targeting programs, census tracts are preferred as the most detailed and lowest level of 
geographically available demographic data from the Census Bureau and the Florida Department 
of Health.   
 A five-year study period was selected due to the small number of infant deaths occurring 
within census tracts each year and to prevent errors associated with year to year fluctuations.  
Previous studies have established that a five year study period is acceptable when the number of 
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occurrences is small in order to increase the stability of the rate (Byrd, Katcher, Peppard, Durkin, 
& Remington, 2007).  During the period of analysis, there were 65,617 births to women who 
identified Orange County as the mother‘s usual place of residence and 507 infant deaths.  This 
included 242 black infant deaths and 241 white infant deaths (FDH, 2010).  This study uses data 
retrieved from the Florida Department of Health and the U.S. Census Bureau.  The following 
section presents the sources used to acquire data for this study.   
 Data sources.  A unique database was compiled using data from the FDH Office of 
Health Statistics and Assessments and downloaded from the U.S. Census Bureau public use data 
system.  The use of secondary data in public health studies is considered a cost-effective 
approach to examining retrospective data (Bickman & Rog, 2009). The following sections 
describe the selection and use of data acquired from FDH and the Census Bureau.    
 Florida Department of Health.  Data analyzed for this study included resident infant 
birth and death data for the period 1998-2002.  Retrospective data for census tracts in Orange 
County, FL, was received for infant deaths following a request to the FDH Office of Health 
Statistics and Assessments.  County level birth and death data were identified based on the 
mother‘s usual place of residence.  According to guidance established by the NCHS, FDH 
categorizes live births and infant deaths based on the self-identified race of the mother (FDH, 
2010).  This study utilizes the accepted practice of self-identification of the mother as the 
determinant of race of the infant (FDH, 2010; Sink, 1998).  Actual numbers of occurrences were 
received from FDH for black and white infant deaths.  Calculations of rates used in this study 
were conducted by the researcher as described later in this chapter.  Infant birth data was 
downloaded via the FDH public use Birth Query System available at www.floridacharts.com.   
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 U.S. Census Bureau.  Census tract level data used in this study was collected by the 
Census Bureau during the 2000 decennial census.  Census data collected in 2000 represents the 
first time census tract level data was produced for the entire U.S. (Krieger, 2006).   Although this 
study initially sought to include a longitudinal comparison with more recent data, census tract 
level data for the most recent decennial census remains unavailable at the time of this study.  
Therefore, this analysis was performed using data from the 2000 decennial census as the most 
recent finalized census data available.  
 Public use 2000 decennial census data was downloaded and analyzed from the following 
datasets: Census 2000 Summary File 1 (SF1) 100 Percent Data; Census 2000 Summary File 2 
(SF 2) 100 Percent Data; and Census 2000 Summary File 3 (SF 3) Sample Data.  Demographic 
data for census tracts was received from the U.S. Census Bureau using Microsoft Excel and the 
Topologically Integrated Geographic Encoding and Referencing (TIGER) system, a software 
program for downloading and extracting census data files for analysis and mapping.  All data 
received and analyzed for this study was de-identified prior to download.   
Measurement Variables 
 This quantitative research study analyzes the relationship between three latent constructs 
and infant mortality risk.  The endogenous (dependent) variables in this study, infant mortality 
rate risk and infant mortality risk ratio, are measured by the percent of deviation from national 
target infant mortality rate established in Healthy People 2000 (hereafter, ―normal‖ rate). The 
exogenous (independent) variables are represented by three latent constructs (two ecological and 
one individual-level) which are comprised of 14 indicators.  Two exogenous latent constructs – 
socioeconomic disadvantage and social disorganization – are used as proxy measures of relative 
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deprivation.  The latent variable, poor behavioral choices, is measured by six maternal factors 
documented in the literature to adversely affect infant mortality rates.  Tables 1 and 2 present the 
endogenous and exogenous study variables used in this study along with the measurement, 
definition, and data source.   
Table 1.  Endogenous Study Variables 
Label Measurement Definition Data Source 
    
BIMR 
 
Black Infant Mortality 
Risk  
Risk difference from the ―normal‖ 
infant mortality rate, black  
Florida FDH, 2000 
Birth Query System 
WIMR White Infant Mortality 
Risk 
Risk difference from the ―normal‖ 
infant mortality rate, white 
 
IMDR Infant Mortality 
Disparity Ratio 
Black/White infant mortality 
disparity ratio 
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Table 2.  Exogenous Study Variables 
 
 Endogenous variables. Health disparities can be examined by analyzing relationships 
between outcomes and an identified reference point, such as, the ―best‖ rate, total population 
rate, or ―normal‖ rate (Keppel, Pearcy, & Klein, 2004).  The ―best‖ or most favorable rate refers 
Exogenous 
Variables 
Label Measurement Definition                   Data Source 
     
Socioeconomic 
Disadvantage 
 
SECD  Latent construct measured by 
BFPL, LEDU, WCOCC, and 
UNEMP 
U.S. Census Bureau, 
2000 
 
 BFPL Below Federal 
Poverty Level 
% of persons below FPL SF3: Table P89 
 LEDU 
 
Low Educational 
Attainment 
 
% persons 25 and over, no high 
school diploma 
SF3: Table P37 
 
 WCOCC Working Class 
Occupation 
% persons employed in working 
class occupations, age 16 and older 
SF3: Table P50 
 UNEMP Unemployment % of persons 16 and over, no full 
or part-time employment 
SF3: Table P43 
     
Social Disorganization 
 
SOCD 
 
 Latent construct measured by 
RSEG, RMOB,  RVAC, and FHH 
U.S. Census Bureau, 
2000 
 
 RSEG 
 
Racial Residential 
Segregation of Blacks  
% persons, black non-Hispanic 
(alone or in combination with 
other racial groups) 
SF1: Table P7 
 RMOB Residential Mobility 
 
% persons with different residence 
in previous 5 years 
SF3: Table 24 
 
 RVAC Residential Vacancy % households, vacant SF3: Table H6.3 
 FHH 
 
Female Householder 
 
% female householder, no husband 
present 
 
SF2: Table GCT-P7 
 
Poor Behavioral 
Choices 
PBHVC 
 
 Latent construct measured by 
SMOK, LAGE, HAGE, IAPNC, 
RBTT, and UNMAR 
Florida Department of 
Health, Birth Query 
System, 2000 
 SMOK 
 
Smoked During 
Pregnancy 
% of mothers who smoked during 
pregnancy 
 
 LAGE Maternal Age 
(Low) 
% of mothers, <20 years  
 HAGE Maternal Age (High) % of mothers, > 40 years  
 IAPNC 
 
Inadequate Prenatal 
Care 
 
% of mothers with Inadequate 
PNC according to Kotelchuck 
Adequacy of Prenatal Care Index 
(APNCU) 
 
 RBTT 
 
Repeat Birth to Teens 
 
% of repeat birth to teens,15-19 
years 
 
 UNMAR Unmarried mothers % of mothers unmarried at 
delivery 
 
67 
 
(4.2) 
(4.1) 
to the lowest health outcome achieved by a given population.  In the case of infant mortality 
rates, the ―best‖ infant mortality rate does not represent either of the study populations.  The total 
population rate, which is calculated as the mean of all racial and ethnic groups, is an unweighted 
average that can be skewed by outlier populations (Keppel et al., 2004).  Therefore, using the 
total population rate is not a suitable reference point for this study.  The national target rate 
established in Healthy People 2000 for infant mortality rates was selected and used in this study 
as the ―normal‖ rate.  One advantage of selecting the Healthy People 2000 rate as a target rate is 
―that it is fixed for a decade and it has no sampling or other random error associated with it‖ 
(Keppel, et al., 2004, p. 8).   
 There are three endogenous variables in this study: black infant mortality risk, white 
infant mortality risk, and infant mortality disparity ratio.  Infant mortality risk is measured by the 
percent deviation from the ―normal‖ infant mortality rates for black and white infants.  The 
annual infant mortality rate is calculated as shown in Equation (4.1). 
 
The infant mortality risk or the percent deviation from the ―normal‖ rate is shown in Equation 
(4.2) :  
 
where  
Yi  is the annual infant mortality rate of a given census tract, and 
 is the ―normal‖ rate.  
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(4.3) 
(4.4) 
The Healthy People 2000 target goal or ―normal‖ infant mortality rate is 7.0 per 1,000 live births 
(US DHHS, 2001b).  Although a separate target goal was established for blacks, this study uses 
the overall ―normal‖ rate as the baseline indicator of ―normal‖ rate for both groups.  The formula 
for the percent deviation from the ―normal‖ infant mortality rate is shown in Equation 4.3.  
 
  The infant mortality disparity ratio is calculated as a ratio of risk differences between 
blacks and whites. The formula for the disparity ratio between black and whites is presented in 
Equation (4.4) 
 
Exogenous constructs.  The exogenous constructs of socioeconomic disadvantage and 
social disorganization were conceptualized as factors underlying the relative deprivation 
experienced by blacks.  Relative deprivation is defined in this study as the difference 
experienced by blacks due to the lack of or denial of adequate resources and information 
necessary for the meaningful participation in society (Krieger, 2001b).  Socioeconomic 
deprivation in the U.S. is considered in relative terms, in that deprivation refers to what is 
deemed necessary by most of society as opposed to the absolute deprivation experienced 
elsewhere in the world (Burd-Sharps et al., 2008).  As such, relative deprivation refers to the 
cumulative disadvantage experienced by blacks at various socioeconomic levels.  Relative 
deprivation is an important factor in health disparity research due to the negative effects exerted 
on the individual as well as family functionality (Burd-Sharps et al., 2008).  Higher levels of 
deprivation are associated with an increased risk of poor individual and population health.   
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As previously discussed, socioeconomic disadvantage, social disorganization, and poor 
behavioral choices are all positively associated with an increased risk of infant mortality.  For 
instance, as the percentage of persons below the federal poverty level increases so does the risk 
an infant death.  The following sections explain the constructs socioeconomic disadvantage, 
social disorganization, and poor behavioral choices used in this study.     
Socioeconomic disadvantage.  Socioeconomic disadvantage is operationalized as the 
composite measures of the percentages of persons below the FPL, with low educational 
attainment levels, in working class occupations, and unemployed.  The interrelationship between 
income, education and occupation form a multi-dimensional measurement of social class 
(Abramson et al., 1982).  As such, varying measures of income, education, and occupation are 
frequently analyzed in ecological studies.  The measure of unemployment is also demonstrated in 
the literature to contribute to health risk and is included in this analysis to represent the 
increasing number of unemployed persons in various communities who may not meet the other 
criteria of socioeconomic disadvantage.  Table 3 presents the operationalization the composite 
measure, socioeconomic disadvantage, followed by an explanation of the use of each indicator of 
the construct. 
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Table 3.  Operationalization of Socioeconomic Disadvantage Variables 
Label Formula 
  
BFPL
 
            
                                                                                                                              
  
 
LEDU 
  
 
WCOCC 
  
 
UNEMP 
  
 
*Working class occupations, Census 2000:  (P050024, P050027, P050028, P050029, P050030, P050031,  
P050034, P050035, P050041, P050071, P050074, P050075, P050076, P050077, P050078, P050081,  
P050082, P050088) ÷ (P050001) 
 
Income.  In accordance with guidance issued by the Office of Management and Budget‘s 
(OMB) Statistical Policy Directive 14, the Census Bureau calculates poverty based on the size 
and age composition of the family as well as the relationship to household income.  The Census 
Bureau defines poverty as persons or families with household incomes below the threshold 
necessary based on the cost of food (Census Bureau, 2010).  Families that fall below the 
threshold level are considered to be in poverty.  Consequently, some argue that the FPL is an 
inadequate representation of poverty in the U.S.  Some scholars argue that the consistency of the 
FPL for all U.S. geographical areas inaccurately assumes the U.S. is a homogenous group (Burd-
Sharps et al., 2008).  Although recognizing the continuing debate on this issue, the current 
system of determining families in poverty remains the national standard and is therefore used for 
analysis. 
This study uses ―percent of persons below the FPL‖ as measured by the percent of 
individuals within each census tract that fall below the FPL.  The analysis of the ―percent of 
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persons below the FPL‖ reflects a relevant socioeconomic gradient for racial and ethnic groups 
(Chen, Rehkopf, Waterman, Subramanian, Coull, Cohen, Ostrem, & Krieger, 2006). Whereas, as 
the socioeconomic status decreases, the likelihood of poor health outcomes increases (Shaw, et 
al, 2006; Smedley, et al, 2003).  To note, the FPL differs from poverty guidelines in that the FPL 
is used for statistical purposes including the estimation of Americans in poverty each year; 
whereas, poverty guidelines, produced in the Federal Register, are typically used to determine 
financial eligibility for federal programs (Census Bureau, 2010).   
Education.   Education is a key indicator of socioeconomic status and is often associated 
with adverse health outcomes. Used in conjunction with income and occupation, the triad is one 
of the most widely used indicators of socioeconomic status. As noted in Chapter 2, independent 
of income, education is a strong predictor of health as well as the only socioeconomic indicator 
which can be examined without the risk of reverse causation (Lantz et al., 2001).   In this study, 
education is measured by the percent of persons over the age of 25 without a high school 
diploma.  This percentage is calculated by dividing the percent of persons over 25 without a high 
school diploma by the total population.  
 Occupation.  Occupation is frequently used in conjunction with income and education as 
an indicator of socioeconomic status but with its own array of health influences.  Occupational 
health hazards include physical stressors and chemical exposures as well as social and economic 
factors (Marmot et al., 2006).  In a workplace environment, individuals in lower status 
occupations tend have lower levels of control and work reward while manifesting higher levels 
of stress-related conditions (Marmot et al., 2006). This study utilizes the occupation 
categorization used in a previous doctoral dissertation by Hayden P. Smith at the University of 
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Central Florida.  Working class occupation is measured by the percent of persons, 16 years of 
age or older, employed in working class occupations in the following census-based occupational 
groups:  administrative support, sales, private household service; other service (except 
protective); precision production, craft, and repair; machine operators, assemblers, and 
inspectors; transportation and material moving; handlers, equipment cleaners, and laborers 
(Smith, 2007). 
Unemployment.  Although no direct causal pathway has been demonstrated between 
unemployment and mortality, unemployment is considered a risk factor for poor health outcomes 
(Mathers & Schofield, 1998).  The direct selection hypothesis contends that poor health increases 
with risk of unemployment and the lack of employment has negative health consequences to 
include excess mortality (Korpi, 2001; Morris, Cook, & Shaper, 1999).  Although health 
selection effects are possible, evidence supports a direct effect on adverse health outcomes over 
and above those associated with poverty, socioeconomics, or previous health conditions (Morris, 
et al., 1999).  Some studies link unemployment to physiological conditions which notable reverse 
following re-employment (Claussen, 1999).  Unemployment is directly linked to financial 
problems and financial strain which are reported as the strongest mediating factors between 
unemployment and reported ill health (Bartley, Ferrie, & Montegomery, 2003; Kessler, Turner, 
& House, 1987).   
The unemployment rate, as calculated by the U.S. Bureau of Labor Statistics, tends to 
underestimate the number of unemployed through the exclusion of discouraged workers and 
other identified groups (Dooley, Fielding, & Levi, 1996).   This study uses the aggregate 
percentage of unemployed males and females, civilians, in the workforce.  Thus, retired and 
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disabled persons are excluded.  Unemployment is measured by the percentage of persons over 
the ages 16 that lack full or part-time employment. 
Social disorganization. Social disorganization is defined in the literature as the inability 
of community members to achieve shared values or to jointly solve problems (Bursik & 
Grasmick, 1993).  Previous studies have shown a myriad of social factors – unrelated to 
economic factors – which increase the risk of an adverse health event (Poortinga et al., 2008).  
This study adopts the approach identified by Bursik and Webb (1982) by separating social and 
economic risk factors.  Although a broader array of social risk factors contributes to differential 
risk, in this study, social disorganization is represented by the composite of four indicators:  
racial residential segregation, residential mobility, residential vacancy, and female householder.    
Table 4 presents the operationalization of the exogenous variable social disorganization.  The 
subsequent sections detail the selection and the use of the four indicators.    
Table 4.  Operationalization of Social Disorganization 
 
Label Formula 
RSEG Number of persons, black alone or in combination with one or more other races ÷ Total population 
RMOB Number of persons with different residence in previous 5 years ÷ Total population 5 years and over 
 
RVAC 
 
Number of households, vacant ÷ Total housing units 
 
FHH 
 
Number of households, female householder, no husband present ÷ Total population 
 
  
Racial Residential Segregation.  Numerous methods exist for measuring residential 
segregation, including:   isolation indices, isolation and interaction indices, relative clustering, 
racial density, index of dissimilarity, or spatial segregation.  However, studies conducted at the 
census tract level frequently use the percentage of blacks within a given census tract.  In 
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addition, some studies have dichotomized the measure to identify hypersegregation of blacks at 
the 50 percent or 75 percent mark (as discussed in Chapter 2). This study uses the approach 
undertaken in an earlier study by Yankauer (1950) and a later study by Jackson, Anderson, 
Johnson, and Sorlie (2000) in examining the percentage of blacks in each census tract.   
 The Census Bureau utilizes the Revisions to the Standards for the Classification of 
Federal Data on Race and Ethnicity produced by the Office of Management and Budget (OMB) 
to categorize the information collected on race and ethnicity.  In addition to the five racial 
categories (White, Black or African American, American Indian or Alaskan Native, Asian, or 
Native Hawaiian and Other Pacific Islander) listed on the 2000 census, respondents were able to 
respond to multiple racial or ethnic groups as well as write in other ethnic categories (US Census 
Bureau, 2011).  The total number of residents in each census tract includes all respondents 
regardless of the number of racial or ethnic groups selected.   In contrast, when examining the 
racial density of blacks, this study includes the total population of black, non-Hispanics, to 
include respondents who selected black and any other race or combination of races.  In this 
study, the measure of racial residential segregation in calculated by dividing the number of 
respondents who were identified as black and any other combination of racial group, non-
Hispanic, by the total population. 
Residential Mobility. Residential mobility is used as a proxy measure for neighborhood 
stability.  Ecological studies have demonstrated a positive relationship between increased rates of 
residential mobility and adverse health outcomes (Cubbin, LeClere, & Smith, 2000; Jellyman & 
Spencer, 2008; Rohe & Stewart, 1996).  In this study, residential mobility is operationalized as 
the percent of persons with a different address within the previous five years (1995).  The rate is 
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calculated by dividing the number of persons with a different address in the previous five years 
(1995) by the total population.   
Residential Vacancy.  Residential vacancies are social-relational factors which contribute 
to social disorganization.  In socioeconomically disadvantaged residential areas, residential 
vacancies are positively associated with criminal activity and a lower quality of life (Stafford & 
McCarthy, 2006).  The residential vacancy rate as identified by the Census Bureau includes 
residential vacancies for rent or for sale.  In this study, the residential vacancy rate is calculated 
as the total number of vacant residential housing units divided the total number of residential 
housing units.   
Female householder.  “Female householder, no husband present‖, is associated with low 
social support and is frequently used as a measure of social disorganization.  The lack of or low 
social support varies by race, gender, and ethnicity (Stansfeld, 2006) with health effects ranging 
to morbidity to mortality.  In the 2000 decennial census, householder is defined as the individual 
in which the residence is owned, rented, or being bought (Simmons, & O‘Neill, 2001).   In this 
study, ―female householder, no husband present‖, is measured by the total number of 
respondents identified as ―female householder, no husband present‖ divided by the total 
population. 
 Poor behavioral choices.  Individual behavioral choices are important contributors to the 
adverse health outcomes experienced by racial and ethnic minorities.  The composite measure of 
poor behavioral choices is measured by the indicators: smoking during pregnancy (SMOK), 
maternal age less than 20 (LAGE), maternal age greater than 40 (HAGE), inadequate prenatal 
care (IAPNC), and repeat births to teens aged 15-19 (RBTT).  These indicators are demonstrated 
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in the literature as contribute to infant mortality risk.  Table 5 presents the operationalization of 
the exogenous variable, poor behavioral choices, followed by the selection and use of the 
indicator. 
Table 5.  Operationalization of Poor Behavioral Choices 
 
Label Formula 
 
SMOK 
 
Cases / Total census tract live births 
 
LAGE Cases / Total census tract live births 
 
HAGE 
 
Cases / Total census tract live births 
IAPNC 
 
Cases / Total census tract live births 
 
RBTT 
 
Cases / Total census tract live births 
 
UNMAR Cases / Total census tract live births 
 
 Smoked during pregnancy.  Maternal smoking has numerous adverse health effects which 
are correlated to LBW births and infant mortality.  This study makes no distinction between 
women who stopped smoking and women who continue to smoke throughout pregnancy.  In this 
study, smoking is measured by the number of women who smoked during pregnancy divided by 
the total number of live births in each census tract.  This approach is similar to previous studies 
by Dietz et al. (2010).  
 Maternal age less than 20 or greater than 40.  Maternal age, less than 18 or greater than 
40, is associated with higher rates of adverse pregnancy outcomes than other age groups 
(Mathews & MacDorman, 2010; Mathews, Menacker, & MacDorman, 2002).  In this study, 
maternal age less than 20 is measured by the total number of live births to women under the age 
of 20 divided by the total number of births for the census tract (Geronimus & Korenman, 1993).  
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Similarly, maternal age over 40 is measured by the total number of live births to women over 40 
divided by the total number of live births (Luke & Brown, 2007).  
 Repeat births to teens.  Teen mothers who have repeat pregnancies prior to reaching the 
age of 20 are at an increased risk of an adverse pregnancy outcome.  Repeat births to teens are 
defined as at least two live births greater than 20 weeks gestation to mothers age 15 – 19 
(Khashan, Baker & Kennny, 2010).  In this study, repeat birth to teens is measured as the number 
of mothers who meet the previously stated criteria divided by the total number of live births.  
 Inadequate prenatal care.  The Kotelchuck Index is used to determine if prenatal care 
utilization was adequate.  The index ranks utilization as inadequate, intermediate, adequate, 
adequate plus, or unknown care (Kotelchuck, 1994).  The Kotelchuck Adequacy of Prenatal Care 
Utilization (APNCU) Index is calculated using the date prenatal care began and the number of 
prenatal visits.  This study utilizes calculations of APNCU Index reported by FDH.  Inadequacy 
of prenatal care is measured by the number of mothers with a ranking of inadequate on the 
APNCU divided by the total number of live births.    
 Marital status.  Marital status is closely associated with socioeconomic status and 
adverse infant health outcomes. This study includes the marital status, unmarried, as a measure 
of poor behavioral choice as a risk factor for infant mortality risk (Hearst et al., 2008; Link & 
Phelan, 1995).  In this study, marital status is measured by the number of mothers identified as 
unmarried on the infant‘s birth certificate divided by the total number of live births.    
 Control variable (Ethnicity).  Hispanics are the fastest growing population in the U.S.  
Between 2000 and 2006, the Hispanic population grew by 24.3 percent compared to the total 
population growth rate of 6.1 percent (Owens, n.d.).  The growing number of Hispanics yields a 
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public health concern as Hispanics are more likely to be uninsured than all other racial and ethnic 
groups in the U.S. Consequently, Hispanics face barriers in navigating the healthcare system and 
often face worse health outcomes than their white counterparts (Smedley et al., 2003).  
 Infant mortality rates for Hispanics vary widely by nationality.  Hispanics from Central 
and South America tend to have lower infant mortality rates than other racial and ethnic groups.  
In contrast, Puerto Ricans tend to have infant mortality rates greater than the total population 
rate, higher than the white rate, but still lower than the black rate.  In 2006, the overall Hispanic 
infant mortality rate was 5.41, lower than the total infant mortality rate (6.68) for all racial and 
ethnic groups.  The black infant mortality rate (13.35) was nearly three times higher than the 
infant mortality rate for South American Hispanics (4.55) (Mathews & MacDorman, 2010).    
 In this study, the ethnic group classification Hispanic is included to address the potential 
confounding effect of ethnicity.  As Hispanics make up the second largest population group in 
the U.S., understanding the effect of ethnicity is an important consideration.  In this study white 
and black non-Hispanics are used as the study groups of interest and all data analyzed at the 
census tract level are coded as such.  This study controls for ethnicity (Hispanic) by including the 
percent of the total population identified as Hispanic as a separate indicator.  This variable is 
measured by the percent of Hispanics which is calculated by dividing the number respondents 
who select the ethnic group ―Hispanic‖ divided by the total population. 
Analytical Methods 
This study utilizes structural equation modeling (SEM) and small area analysis (SAA) to 
examine the patterns of interaction between study variables.  SEM serves as the principal 
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statistical method for analyzing data while SAA is used an analytical tool for mapping areas of 
interest.  The following sections present the use of SEM and SAA in this study.  
Structural equation modeling.  Structural equation modeling is a powerful analytical 
tool and an extension of general linear models. Unlike multiple regression methods, SEM takes 
into account: modeling interactions, non-linearity, measurement error, and correlated error terms.  
Structural equation modeling is a statistical modeling technique used in hypotheses testing to 
check the strength of association between study variables (Bryne, 2001).  This includes 
relationships among exogenous latent variables (derived from multiple observed variables 
specified in the measurement model) as well as between endogenous and exogenous latent 
variables (Wan, 2002).   
A full structural equation model consists of one or more latent variable models.  Latent 
variables are composite measures which are not directly measureable. The measurement model 
specifies the relationships between latent variables and the observed variable.  In this study, 
fourteen observed indicators are used to represent three latent variables.   
This study utilizes a confirmatory factor analysis (CFA) approach to conceptualize and 
re-specify the SEM. Confirmatory factor analysis is used to test proposed theories by examining 
and explaining the variation and covariation among observed variables within a single structural 
model.  Using CFA, an analytical model was conceptualized based on the theoretical framework 
and the results of a thorough review of the literature.  Prior to model testing, variables are tested 
for normality and correlation using the Statistical Program for the Social Science (SPSS) (v. 19), 
a statistical software program. Next, a path diagram of the hypothesized model is developed 
using Analysis of Moment Structures (AMOS) graphics in which measurement models for each 
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of the three latent exogenous variables is examined for statistical significance and goodness of 
fit.  Measurement models are then re-specified in accordance with theory and not strictly to 
improve model fit (Hooper, Coughlan, & Mullen, 2008).  Models determined to be less than 
adequate are re-specified by correlating error variances or eliminating statistically insignificant 
parameters (Byrne, 2001).  Goodness of fit indices are used to determine whether the model is an 
appropriate fit for the data.   
Over thirty goodness-of-fit indices are currently used to analyze structural equation 
models.  Each index establishes cut-offs based on the sensitivity of the index (Hooper, Coughlan, 
& Mullen, 2008). Goodness-of-fit indices are categorized as absolute fit, relative, and 
parsimonious.  The goodness-of-fit statistics used in this study are: Chi-Square (χ2); goodness-of-
fit (GFI); adjusted goodness-of-fit statistic (AGFI), and the root mean square error of 
approximation (RMSEA).  The measures of Chi-Square, GFI, and RMSEA are absolute indices 
and RMSEA is a test for parsimonious fit.  The likelihood ratio includes χ2 divided by the 
degrees of freedom (df).  The following cut-offs are used to determine goodness of fit:  
Probability (p)   p>.05 
Likelihood Ratio (χ2/df) <5 
GFI    >.90  
AGFI    >.90 
RMSEA   <.08  
  
The composite structural equation model is then developed from the three re-specified 
measurement models.  In this study, three separate structural models were developed:  Black 
Infant Mortality Risk (BIMR); White Infant Mortality Risk (WIMR); Infant Mortality Disparity 
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Ratio (IMDR).  The structural equation models under analysis in this study are presented in 
Figures 6, 7, and 8.          
  
Figure 6.  Structural Equation Model of Black Infant Mortality Risk 
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Figure 7.  Structural Equation Model of White Infant Mortality Risk 
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Figure 8.  Structural Equation Model of Black/White Disparity Ratio 
 
 Small area analysis.  Small area analysis is an analytical approach to determine the 
amount of variation within a small geographic or demographic area.  Small area analysis is 
frequently used in public health research to discover local-level disparities which are often 
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obscured by health estimates for larger areas, such metropolitan statistical areas, states, and 
countries (Whitman, Silva, Shah, & Ansell, 2004).  Geographic Information Systems (GIS) 
mapping software programs generate geographical maps that represent variations in study areas.  
In this study, ArcGIS (v. 10), is used to develop graphic maps demonstrating correlation between 
study variables.  In addition, the identification of ―hotspots‖ or areas of particular risk are helpful 
in program planning and policy development.   
Validity 
 The research validity of this study lies in the methodological approach undertaken by the 
researcher to follow a well-documented approach of scientific inquiry.  The approach taken by 
the researcher in addition to the theoretical specification of the measurement model developed 
for this study provides a strong case for face validity, construct validity, and content validity.  
First, in addressing face validity – the quality of an indicator such that the content appears to be 
reasonable for the purpose of the instrument – the conceptualization of the initial model was 
guided by sound theoretical specifications and previous evidenced-based studies.  In addition, 
maternal-child health professionals from the FDH were consulted in the development of the 
measurement model.  Second, in addressing construct validity – the degree to which a measure 
relates to other variables as expected within a system of theoretical relationships – this study 
included an extensive literature review which indicates that the identified indicators used in this 
study are reasonable and appropriate for the latent constructs developed for this study.  Since 
constructs are not directly measureable they must be accounted for in the study through the 
analysis of other methods of measuring the construct.  Last, content validity – the degree to 
which a measure covers the range of meanings included in the concept – is enhanced by the 
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analytical method and modeling selected for this confirmatory analysis (Gliner & Morgan, 
2000).    
Ecological Fallacy 
 Ecological studies have increased in recent years as researchers continually seek to 
explain differential health outcomes for racial and ethnic populations.  In doing so, numerous 
studies utilize multilevel analysis in which individual and group level data are aggregated and 
analyzed, thus controlling for potential confounders.  There is a presumed risk of an ecological 
fallacy in which inferences are made regarding individual level associations using group level 
data (Diez Roux & Aiello, 2005).  However, new methodological approaches to examining 
socioeconomic measures at the census tract level are equitable to those obtained on the 
individual-level thus reducing the importance and relevance of the probability of the occurrence 
of an ecological fallacy (Krieger, 2006).   In addressing the possibility of an ecological fallacy in 
this study, multilevel modeling includes aggregated data for all variables and confines 
explanations of findings to the aggregate level for the development of public health policies and 
practices.   
Summary of Chapter 
 This chapter presented the research methodology used in this study.  The endogenous and 
exogenous study variables are defined along with data sources and the selection and use of the 
indicators.   The hypothesized structural models are presented along with explanations of study 
validity and the avoidance of an ecological fallacy.
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CHAPTER FIVE: RESULTS 
 
This chapter presents the results of the data analysis of the relationship between 
exogenous variables (socioeconomic disadvantage, social disorganization, and poor behavioral 
choices) and three endogenous variables (black infant mortality risk, white infant mortality risk, 
and infant mortality disparity ratio).  First, the results of the univariate analysis are examined and 
presented along with the correlation coefficients.  The descriptive statistics (minimum, 
maximum, mean, and standard deviation) are identified in addition to the results of univariate 
normality statistics for skewness and kurtosis.  A correlation matrix and analysis of study 
variables is also presented.  Second, CFA was used to determine how well the selected indicators 
represent the latent constructs and then to assess the relationship between latent constructs and 
the endogenous variable.  The result of the analysis of each measurement model is presented 
along with goodness of fit statistics, model specification, and re-specification.   Final covariance 
structural models are then presented and discussed.  Third, geographical information systems 
(GIS) maps are presented to demonstrate relationships of interest identified during hypotheses 
testing.  Last, the results of hypothesis testing are presented and the chapter summarized.  The 
following section presents the results of the descriptive analysis of all study variables.   
Descriptive Analysis 
 The descriptive statistics for the latent constructs socioeconomic disadvantage (SECD), 
social disorganization (SOCD), poor behavioral choices (PBHVC), and the endogenous study 
variables as well as the control variable, ethnicity (ETHN) are presented in Table 6.  The latent 
variable SECD is measured by the percentage of: 1) persons below the federal poverty level 
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(BFPL); 2) persons with less than a high school education (LEDU);  3) persons in working class 
occupations (WCOCC); and 4) persons who are unemployed (UNEMP).  The exogenous latent 
variable SOCD is measured by the percentage of: 1) blacks (RSEG); 2) persons who have moved 
to a different address within the previous five years (RMOB); 3) residential vacancies (RVAC); 
and females serving as head of households (FHH).  The exogenous latent variable PBHVC is 
measured by the percentage of: 1) mothers who smoked during pregnancy; 2) mothers under the 
age of 20; 3) mothers over the age of 40; 4) mothers who received inadequate prenatal care; 5) 
mothers under the age of 20 who delivered at least two live births; and 6) unmarried mothers.  
The endogenous variables are measured by the percent deviation from the ―normal‖ infant 
mortality rates for black infant mortality risk (BIMR) and white infant mortality risk (WIMR) as 
well as the disparity ratio between BIMR and WIMR.  
 
 
 
 
 
 
 
 
 
 
 
 
 
88 
 
Table 6.  Descriptive Statistics for Study Variables 
Variable Label Minimum Maximum Mean SD 
 
Socioeconomic Disadvantage (SECD) Construct: 
BFPL 0 53 11.88 9.068 
LEDU 1 39 12.93 7.842 
WCOCC 19 90 55.79 15.004 
UNEMP 0 12 3.19 2.071 
 
Social Disorganization (SOCD) Construct: 
RSEG 0 97 18.10 23.249 
RMOB 29 98 56.47 14.003 
RVAC 0 25 6.55 4.256 
FHH 1 46 13.79 7.479 
     
Poor Behavioral Choices (PBHVC) Construct: 
SMOK 0 24 7.38 4.124 
LAGE 0 29 10.79 6.997 
HAGE 0 11 2.83 1.983 
IAPNC 0 40 19.66 6.843 
RBTT 0 10 2.27 2.236 
UNMAR 0 87 35.34 19.992 
     
Endogenous Variables: 
BIMR -100 7043 99.29 8.073 
WIMR -100 1329 29.56 3.56 
IMDR -170 1000 4.17 12.738 
     
Control Variable: 
ETHN  2 56 17.16 12.363 
 
Socioeconomic disadvantage (SECD).  The results of the descriptive analysis for the 
composite measure SECD show the mean percentage in working class occupations (WCOCC = 
56 percent) greater than the mean percentage of persons over the age of 25 with less than a high 
school diploma (EDU = 13 percent), persons below the FPL (BFPL = 12 percent), and 
unemployed persons (UNEMP = 3 percent).  The percentage of persons within a given census 
tract BFPL ranged from 0 percent to 53 percent and the percentage of persons in working class 
occupations ranged from 19 percent to 90 percent.   
 Social disorganization (SOCD).  Analysis of the latent variable SOCD reveal the mean 
for residential mobility (RMOB = 56 percent) higher than the other three SOCD indicators.  The 
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second highest mean was for percentage of blacks (RSEG =18 percent) followed by female 
householder (FHH = 14 percent) and residential vacancy (RVAC = 7 percent).  Residential 
mobility ranged from 29 percent to 98 percent and RSEG ranged from 2 percent to 97 percent.   
Poor behavioral choices (PBHVC).  The results of the descriptive analysis for 
composite measure PBHVC reveal the mean percentage of unmarried mothers (UNMAR = 35 
percent) greater than all other indicators.  The mean percentage of inadequate prenatal care 
(IAPNC = 20 percent) was second followed by low maternal age (LAGE = 11 percent), smoked 
during pregnancy (SMOK = 7 percent), high maternal age (HAGE = 3 percent) and repeat births 
to teens (RBTT = 2 percent).     
 Endogenous variables.  The endogenous variables consist of: black infant mortality risk 
(BIMR), white infant mortality risk (WIMR), and the differential disparity ratio between black 
and white infant mortality rates (IMDR).  The mean percent deviation from the ―normal‖ rate for 
black infants was 99 percent compared to the white mean of 30 percent.  The mean disparity 
ratio between black and white infant mortality risk was four percent.  
 Control variable (ETHN).  The mean percent Hispanic within a given census tract was 
17 percent and ranged from two percent to 56 percent.   
Univariate Analysis 
 Univariate normality was checked by analyzing skewness and kurtosis statistics.    
According to Curran, West, and Finch (1996), univariate skewness greater than two and kurtosis 
greater than seven are problematic and values approaching these limits are capable of interfering 
with the covariance matrix and model results.  In this study, all exogenous indicators were found 
to be within an acceptable range of skewness and kurtosis.  The skewness and kurtosis for black 
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and white infant mortality risk as well the infant mortality disparity ratio exceeded the limits for 
skewness and kurtosis.  However, these variables were not transformed due to the negative 
values demonstrating the percentage of deviation from the ―normal‖ rate.   The findings for 
univariate analysis are presented in Table 7. 
Table 7.  Skewness and Kurtosis Normality Test for Study Variables 
 
 
Variable 
Normality Statistic 
Skewness         Kurtosis 
 
Socioeconomic Disadvantage (SECD) 
BFPL 1.791 4.564 
LEDU .778 .172 
WCOCC -.080 -.589 
UNEMP 1.483 3.550 
 
Social Disorganization (SOCD) 
RSEG 1.880 2.764 
RMOB .626 .207 
RVAC 1.734 3.858 
FHH 1.472 2.960 
 
Poor Behavioral Choices (PBVHC) 
SMOK 1.094 1.846 
LAGE .534 -.380 
HAGE 1.618 3.795 
IAPNC .214 -.178 
RBTT 1.152 .846 
UNMAR .598 -.124 
 
Endogenous Variables 
BIMR 8.073 77.643 
WIMR 3.562 18.748 
IMRDR 12.738 173.051 
 
Control Variable: Ethnicity 
ETHN 1.071 .469 
 
Correlation Analysis 
 According to Wan (1995), a correlation coefficient can range from +1.00 to -1.00 with 
positive numbers indicating a positive relationship, negative numbers representing an inverse 
relationship, and .000 demonstrating no relationship.  Values greater than .70 are considered to 
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have strong relationships while values between .35 and .65 indicate a moderate strength in 
relationship.  Correlation coefficients between .20 and .35 are considered very slightly 
correlated.  However, variables with weak relationships are still considered if they are 
statistically significant.    
Pearson correlation coefficients and p-values were computed and for each study 
variables.  The latent variable SECD, measured by BFPL, LEDU, WCOCC, and UNEMP, 
demonstrated moderate to strong correlations with BFPL-LEDU (r=.71), BFPL-WCOCC 
(r=.69); BFPL-UNEMP (r=.58); LEDU-WCOCC (r=.86); LEDU-UNEMP (r=.52); and 
WCOCC-UNEMP (r=.56).  All correlations were statistically significant.  Therefore, all 
indicators were retained for further analysis.   
 The latent variable SOCD, measured by RSEG, RMOB, RVAC, and FHH, showed a 
strong correlation between residential segregation and female householder (RSEG-FHH, r = .75). 
All other indicators were weakly or inversely correlated with RSEG.  However, RSEG was 
retained for hypotheses testing.   
The indicator residential vacancy was weakly correlated with female head of household 
(RVAC-FHH, r =.001) and residential segregation (RVAC-RSEG, r=.15).  As a result, RVAC 
was removed from further analysis.  Similarly, RMOB demonstrated a weak inverse correlation 
with residential segregation (RMOB-RSEG, r = -.11), and (RMOB-FHH, r= -.077).  Therefore, 
RMOB was removed from further analysis.   
  The latent variable poor behavioral choices (PBHVC), as measured by SMOK, LAGE, 
HAGE, IAPNC, RBTT, UNMAR, demonstrated slight to moderate correlations among 
indicators.  However, high maternal age (HAGE) was inversely correlated with all indicators, 
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including: (HAGE-LAGE, r = -.483), (HAGE-IAPNC, r = -.494), (HAGE-RBTT, r = -.387), and 
(HAGE-UNMAR, r = -.513).  Due to negative correlations with other study variables, HAGE 
was removed from the latent variable PBHVC and from further analysis.  
 The control variable, ethnicity (ETHN) was only slightly correlated with occupation 
(ETHN-WCOCC, r = .381), inadequacy of prenatal care (ETHN-IAPNC, r = .248), low maternal 
age (ETHN-LAGE, r = .150), unmarried (ETHN-UNMAR, r = .140), income (ETHN-BFPL, 
r=.053), unemployment (ETHN-UNEMP, r = .119), education (ETHN-LEDU, r=.114), female 
householder (ETHN-FHH, r = .106), and smoking during pregnancy (ETHN-SMOK, r = .054).  
Ethnicity was inversely correlated with residential mobility (ETHN-RMOB, r= .324), residential 
segregation (ETHN-RSEG, r = -.192), residential vacancy (ETHN-RVAC, r = -.023), and high 
maternal age (ETHN-HAGE, r = -.312).   
As a result of correlation analysis, the following revisions were made to study: 1) the 
indicators RMOB and RVAC were removed from the latent variable SOCD; and 2) the indicator 
HAGE was removed from the latent variable PBHVC.  A correlation matrix of study variables is 
presented in Table 8. 
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Table 8.  Correlation Matrix of Study Variables [Pearson Correlation (P-value)] 
 x1 x2 x3 x4 x5 x6 x7 x8 x9 x10 x11 x12 x13 x14 x15 y1 y2 y3  
BFPL (x1) 1.00                   
LEDU (x2) .708** 1.00                  
WCOCC (x3) .689** .858** 1.00                 
UNEMP (X4) .583** .516** .556** 1.00                
RSEG (x5) .712** .710** .599** .520** 1.00               
RMOB (x6) .153* -.128 .001 .168* -.110 1.00              
RVAC (x7) .224** .058 .067 .123 .149* .361** 1.00             
FHH (x8) .557** .680** .664** .433** .752** -.077 .001 1.00            
SMOK (x9) .239** .385** .402** .168* .024 -.153* -.044 .172* 1.00           
LAGE (x10) .721** .820** .837** .548** .724** -.049 .132 .732** .414** 1.00          
HAGE (x11) -.390** -.454** -.561** -.340** -.252** -.289 -.164* -.307** -.270** -.483** 1.00         
IAPNC (x12) .656** .746** .797** .510** .617** .033 .184* .644** .414** .855** -.494** 1.00        
RBTT (x13) .686** .730** .717** .523** .743** -.139 .109 .650** .311** .843** -.387** .760** 1.00       
UNMAR (x14) .821** .826** .831** .586** .798** .023 .211** .732** .343** .920** -.513** .829** .828** 1.00      
ETHN (x15) .053 .114 .381** .119 -.192** -.324** -.023 .106 .054 .150* -.312** .248** .042 .140 1.00     
BIMR (y1) .184* .109 .092 .036 .191** -.037 -.044 .122 .070 .201** -.138 .100 .238** .200** -.067 1.00    
WIMR (y2) .279** .301** .353** .301** .210** .123 .026 .305** .105 .301** -.101 .321 .364** .296** .210** .009 1.00   
IMR (y3) .025 -.041 -.008 -.032 -.039 .078 -.033 -.033 -.032 -.011 .013 -.047 -.054 -.020 .015 -.065 -.002 1.00  
   
 
BFPL: Below the federal poverty level: LEDU: Low educational attainment; WCOCC: Working class occupation: RSEG: Residential segregation; RMOB: Racial Mobility; RVAC: Residential 
Vacancy; FHH:  Female Householder; SMOK: Smoked during pregnancy; LAGE: Maternal age less than 20; HAGE: Maternal age greater than 40; IAPNC: Inadequate prenatal care; RBTT: Repeat 
births to teens; UNMAR: Unmarried; BIMR: Black Infant Mortality Risk; WIMR: White Infant Mortality Risk; IMDR: Infant Mortality Disparity Ratio; ETHN: Ethnicity (Hispanic). 
 
**. Correlation is significant at the 0.01 level (2-tailed). 
 
*. Correlation is significant at the 0.05 level (2-tailed).
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Cross-Sectional Model Analysis 
 Confirmatory factor analysis.  Prior to testing the hypothesized structural equation 
models, measurement models of the two latent constructs were evaluated.  According to Wan 
(2002), valid measurement models are critical in the development of a full structural equation 
model.  Three latent exogenous constructs were initially proposed for analysis: socioeconomic 
disadvantage (SECD), social disorganization (SOCD), and poor behavioral choices (PBHVC).  
However, following correlation analysis, SOCD was revised to a two indicator model and is 
therefore unsuitable for analysis as a measurement model (Kline, 2005).  The following sections 
present the measurement model evaluation and results for SECD and PBHVC.   
Exogenous variable: Socioeconomic disadvantage (SECD). The measurement model of 
the exogenous latent construct SECD includes: BFPL, LEDU, WCOCC, and UNEMP.  The 
initial measurement model for SECD is presented in Figure 9 along with the appropriate lambda 
coefficients, which demonstrate the linkage between the indicator and the latent construct. 
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Figure 9.  Socioeconomic Disadvantage Measurement Model 
 
All indicators were statistically significant and positively associated with socioeconomic 
disorganization (SECD):  LEDU (r = .93), OCC (r=.91), BFPL (r=.73) and UNEMP (r=.60).  
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The initial model fit statistics included a Chi-square of 11.063, 2 degrees of freedom, and a 
probability of .004.  Goodness of fit indices identified a poor fit between the model and data with 
GFI=.973, AGFI=.863, and RMSEA=.154.  Model re-specifications were made by correlating 
residual error terms of FPL and UNEMP (CR= 2.937, p <.05).  In accordance with theory which 
supports a positive relationship between individuals who are unemployed and those who fall 
below FPL, a correlation in error variances is plausible. The revised measurement model is 
presented in Figure 10.   
97 
 
 
Figure 10.  Revised Socioeconomic Disadvantage Measurement Model 
98 
 
All path parameters in the revised measurement model of SECD are identified as 
statistically significant and positively associated with PBHVC.  The parameter statistics for 
indicators of SOCD are presented in Table 9.  Critical ratio values and standardized regression 
weights are BFPL (CR=12.146, r = .71), LEDU (CR = N/A, r = .92), WCOCC (CR = 18.052, r = 
.94), and UNEMP (CR = 8.966, r = .58).  The lambda coefficients reveal that WCOCC (.94) is 
the strongest and UNEMP (.58) is the weakest indicators of SECD. 
Table 9.  Indicator Statistics for the Measurement Model of Socioeconomic Disadvantage 
 
  Squared 
Multiple 
Correlations 
S.E. C.R. P Std. 
Regression 
Coefficient  
LEDUSECD .84 ---- ---- *** .917 
WCOCCSECD .88 .108 18.052 *** .936 
BFPLSECD .51 .074 12.146 *** .714 
UNEMPSECD .33 .019 8.966 *** .581 
***Statistically significant at the .001 level 
 
 
The revised SECD measurement model resulted in a relatively low Chi-square of 1.339 
with one degree of freedom and a likelihood ratio of 1.339.  The probability of .247 exceeded the 
specified value of .05.  The goodness of fit indices revealed GFI (.997) and AGFI (.965) 
exceeding the minimum value of .90 and RMSEA (.042) lower than .80.  As a result, the model 
was determined to be a good fit with the concept of SECD.  The goodness of fit statistics are 
presented in Table 10.  
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Table 10.  Goodness of Fit Statistics for Measurement Model of SECD 
Statistic Revised Model 
Chi-square/degrees of freedom (df) 1.339/1 
Likelihood Ratio (Chi-square/df) 1.339 
Probability (p) .247 
GFI .997 
AGFI .965 
RMSEA .042 
 
 Exogenous variable: Poor behavioral choices (PBHVC).  The measurement model of 
the exogenous construct PBHVC includes: SMOK, LAGE, IAPNC, RBTT, and UNMAR.  The 
initial measurement model for PBHVC is presented in Figure 11 along with the lambda 
coefficients. 
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Figure 11.  Measurement Model of Poor Behavioral Choices 
  
All indicators were statistically significant and positively associated with PBHVC. The 
parameter statistics for indicators of PBHVC are presented in Table 11.  Critical ratio values and 
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standardized regression weights are LAGE (CR=N/A, r = .97), UNMAR (CR = 30.879, r = .94), 
IAPNC (CR = 22.858, r = .88), RBTT (CR=21.693, r= .87), and SMOK (CR = 6.058, r = .41).  
The lambda coefficients reveal that LAGE (.97) is the strongest and SMOK (.41) is the weakest 
indicators of PBHVC. 
Table 11.  Regression Weights of Exogenous Variable Poor Behavioral Choices 
  Squared 
Multiple 
Correlations 
S.E. C.R. p Std. 
Regression 
Coefficients 
LAGEPBHVC .95 --- --- *** .973 
UNMARPBHVC .89 .090 30.879 *** .945 
IAPNCPBHVC .77 .039 22.858 *** .879 
RBTTPBHVC .75 .013 21.693 *** .868 
SMOKPBHVC .17 .041 6.058 *** .408 
***Statistically significant at the .001 level 
 
 
The measurement model of PBHVC resulted in a relatively low chi-square of 10.288 with 
five degrees of freedom and a likelihood ratio of 2.058.  The probability of .067 exceeded the 
specified minimum of0.05.  Goodness of fit indices revealed the GFI (.979) and AGFI (.936) 
exceeding the minimum value of .90 and RMSEA (.074) lower than .80.  As a result, the model 
was determined to be a good fit with the concept of PBHVC.  The goodness of fit statistics are 
presented in Table 12.   
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Table 12.  Goodness of Fit Statistics for Socioeconomic Disadvantage 
Statistic Revised Model 
Chi-square/degrees of freedom (df) 10.288/5 
Likelihood Ratio (Chi-square/df) 2.058 
Probability (p) 0.067 
GFI 0.979 
AGFI 0.936 
RMSEA 0.074 
 
 The previous sections presented the validation of the measurement models of SECD and 
PBHVC.  The following section presents the results of the analysis of the covariance structural 
equation models used to test the stated hypotheses.   
Structural Equation Modeling 
Structural equation models were developed for black infant mortality rate risk (BIMR), 
white infant mortality risk (WIMR), and the disparity ratio between black and white infant 
mortality risks (IMDR).  This section presents the results of the structural analysis conducted in 
this study.  The covariance structural models for BIMR, WIMR, and IMDR are presented in 
Figures 12, 13, and 14, respectively.   
103 
 
 
Figure 12.  Covariance Structural Model: Black Infant Mortality Risk 
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Figure 13.  Covariance Structural Model of White Infant Mortality Risk 
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Figure 14.  Covariance Structural Model of Infant Mortality Disparity Ratio 
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Covariance structural model analysis:  Black infant mortality risk.  The model for 
black infant mortality risk (BIMR) evaluates the relationship between social, economic, and 
behavioral influences and black infant mortality risk as shown in Figure 12.  Analysis of the 
initial BIMR model revealed that all path parameters, with the exceptions of SOCD  BIMR 
(CR= .065; p=.948) and ETHN  BIMR (CR= -1.004; p=.315), were statistically significant.  
The goodness of fit statistics supported a poorly fit model with a Chi-square value of 234.190 
with 48 degrees of freedom and a likelihood ratio of 4.879.  The goodness of fit indices also 
supported a poorly fit model with GFI (.822) and AGFI (.711) less than .90 and RMSEA (.142) 
greater than .80.  
A revised BIMR model was constructed by eliminating the parameters SOCD and ETHN 
which demonstrated insignificant loadings on the endogenous variable, BIMR.   Model fit was 
improved by correlating the residual error terms d3-d6 (CR =5.708, p<.001) and d3-d8 
(CR=2.139, p<.05).  The revised BIMR model included the latent variables SECD and PBHVC 
and is shown in Figure 15.   
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Figure 15.  Final Covariance Structural Model of Black Infant Mortality Risk 
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Analysis of the final BIMR model show all path parameters as statistically significant, 
including: SECDBIMR (CR=-2.007, p<.05) and PBHVCBIMR (CR=2.578, p<.05).  The R2 
for BIMR was .076.  The unstandardized regression coefficients, standard errors, critical ratios, 
significance level, and standardized regression coefficients for revised model are presented in 
Table 13.  
Table 13.  Covariance Structure Model Path Parameter Statistics for Black Infant Mortality Risk 
  Unstd. 
Reg. 
Coeff. 
S.E. C.R. p Std.  
Regr. 
Coeff 
SECD  BIMR -54.306 27.065 -2.007 .045** -.606 
PBHVC  BIMR 72.877 28.272 2.578 .010** .768 
R2 (BIMR) .076     
**Statistical significant at the <.05 level  
Goodness of fit statistics support an adequate fitted model with a relatively low Chi-
square value of 51.78 with 30 degrees of freedom and the likelihood ratio of 1.726.  Although the 
probability (p=.008) is below the 0.05 level of statistical significance, the other goodness of fit 
indices support an adequately fitted model with GFI (.948) and AGFI (.905) exceeding .90 and 
RMSEA (.062) less than .80.  The goodness of fit statistics are presented in Table 14.  
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Table 14.  Goodness of Fit Statistics for Black Infant Mortality Structural Model 
Statistic Revised Model 
Chi-square/degrees of freedom (df) 51.792/30 
Likelihood Ratio (Chi-square/df) 1.726 
Probability (p) .008 
GFI .948 
AGFI .905 
RMSEA .062 
  
Covariance structural model analysis: White infant mortality risk.  The model for 
white infant mortality risk (WIMR) evaluates the relationship between social, economic, and 
behavioral influences and white infant mortality risk as shown in Figure 13.  Analysis of the 
initial WIMR model revealed the following parameter statistics:  SECDWIMR (CR=1.213, 
p=.225), SOCDWIMR (CR= .735, p=.462), PBHVC WIMR (CR=-.578, p=.563), and 
ETHN  WIMR (CR=.241, p=.016).   In this model, each of the parameters representing the 
three latent constructs failed to reach a level of statistical significance.  As such, these parameters 
do not account for any of the variance.  As an alternative, two independent models examining the 
relationships between the two latent exogenous variables and WIMR were developed and 
analyzed.   
The independent structural model for SECD was evaluated in relationship to WIMR.  
Evaluation of the independent model revealed the following statistics:  UNEMPSECD 
(CR=9.040, p=<.001), BFPLSECD (CR= 13.399, p=<.001), WCOCCSECD (CR=18.969, 
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p=<.001), LEDU SECD (CR= N/A, p=<.001), and WIMRSECD (CR=5.066, p=<.001).  All 
parameters were found to be statistically significant with an r
2
 value of 0.13.   
Goodness of fit statistics support a good fit between the model and the data with a chi-
square of 7.591, 4 degrees of freedom and likelihood ratio of 1.898.  The goodness of fit indices 
also support a good fitted model.  The probability of 0.108 is >0.50, the GFI (.984) and AGFI 
(.939) exceeded .90, and RMSEA (.068) is less than .80.   
The independent model for PBHVC was evaluated in relationship to WIMR.  Analysis of 
the independent model revealed the following statistics: RBTTPBHVC (CR= 21.760, 
p=<.001), IAPNCPBHVC (CR= 22.593, p=<.001), UNMARPBHVC (CR=30.779, 
p=<.001), LAGE PBHVC (CR= N/A, p=<.001), SMOKPBHVC (CR=6.044, p=<.001), and 
WIMRPBHVC (CR=5.066, p=<.001).  All parameters were found to be statistically 
significant with an R
2 
value of 0.11.   
Goodness of fit statistics support a good fit between the model and the data with a Chi-
square of 18.934, 9 degrees of freedom and likelihood ratio of 2.104.  The model demonstrated 
an adequately good fit with the data.  The probability (.026) is below the .05 level of statistical 
significance.   However, the other goodness of fit indices support a good fit with the GFI (.968) 
and AGFI (.926) exceeding .90 and RMSEA (.076) less than .80 
Covariance structural model analysis: Infant mortality disparity ratio.  A covariance 
structural model was developed to examine the relationship between social, economic, and 
behavioral influences and the infant mortality disparity ratio between blacks and whites (IMDR) 
is shown in Figure 14.  Analysis of the IMDR model revealed that all parameters were 
statistically significant and positively associated with IMDR with the exception of the 
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parameters: SECDIMDR, (CR= .145, p= .885); SOCD IMDR (CR=-0.434, p= 0.664), 
PBHVCIMDR (CR=0.023, p=0.981) and ETHNIMDR (CR=.089, p=.929).  As such, these 
parameters do not account for any of the variance.   
As an alternative, two independent models examining the relationship between the two 
latent exogenous variables and IMDR were developed and analyzed.  Analysis of two models 
revealed the relationships between both exogenous constructs and IMDR were not statistically 
significant (SECDIMDR: CR=-.300, p=.764) and (PBHVCIMDR: CR-.318, p=.750).   
Therefore, these parameters do not account for any of the variance.  These finding are further 
explained in the next section, Discussion on Findings. 
Small Area Analysis 
 Small area analysis was used to analyze variations in differential infant mortality risks 
within Orange County census tracts.  Geographic Information System mapping was used to 
generate geographical maps representing correlations between: 1) residential segregation and 
infant mortality disparity ratios; and 2) socioeconomic deprivation and infant mortality disparity 
ratios.  The following sections present the results of the SAA conducted for the 193 census tracts 
in Orange County.   
 Residential segregation and infant mortality risk.  In this study racial residential 
segregation is measured as the percentage of individuals identified on the 2000 Census as black 
alone or in combination with any other racial group within a given census tract.  The percentage 
of blacks living in a census tract ranged from zero to 97 percent.  There were nine census tracts 
considered hypersegregated or greater than 75 percent black accounting for less than 5 percent of 
the county (Pickett & Pearl, 2001; Vinkoor, et al, 2007).  The mean percentage of blacks within 
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Orange County census tracts was 18.10 with a standard deviation of 23.25.   For the purposes of 
mapping residential segregation, the variable was divided into four quartiles. As shown in Figure 
16, census tracts identified as hypersegregated are in close proximity to the urban corridor.     
 
 
Figure 16.  Residential Segregation, Orange County, FL (2000) 
Data Source:  U.S. Census Bureau, 2000 
 
Ü
Legend
Orange County ShapeFile
Residential Segregation
<24%
25%-49%
50%-74%
75%
Residential Segregation (2000) by Census Tract, 
Orange County, FL 
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The infant mortality disparity ratio represents the disparity gap between black and white 
infant mortality risks.  In this study, infant mortality risk is calculated as the percent deviation 
from the ―normal‖ rate and ranged from -169 to 1000 with a mean of 4.17 and a standard 
deviation of 12.74.   The disparity ratio index was divided evenly into quintiles, with disparity 
ratios exceeding 1.40 considered very high risk.  The other risk categories are presented in Table 
15.   
Table 15.  Infant Mortality Disparity Ratio Quintiles 
Quintile Disparity Ratio Level of Risk  
1 </=2.50 Very low risk 
2 -2.49 - -0.24 Low risk 
3 -0.23 – 1.00 Moderate risk 
4 1.01 – 1.39 High risk 
5 >/=1.40 Very high risk 
 
As shown in Figure 17, infant mortality disparity ratios vary widely throughout the 
county.  Of the 193 census tracts, thirty-eight census tracts (20%) were identified as very high 
risk, five census tracts (3 percent) as high risk and seventy census tracts (36 percent) as moderate 
risk.  
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Figure 17.  Infant Mortality Disparity Ratio, Orange County, FL (2000) 
Source: US Census Bureau, 2000 
 
Ü
Legend
Orange County ShapeFile
Infant Mortality Disparity Risk
Very Low Relative Risk
Low Relative Risk
Moderate Relative Risk
High Relative Risk
Very High Relative Risk
Infant Mortality Disparity Ratio (1998-2002) by          
Census Tract, Orange County, FL 
115 
 
Figure 18 presents a comparison of residential segregation and the infant mortality 
disparity ratio.   In comparing residential segregation to the infant mortality disparity ratio the 
following information was revealed.  First, no clear pattern is revealed in comparing 
hypersegregated tracts to tracts with very high mortality disparity ratios.  Second, nine census 
tracts were identified as hypersegregated.  Of those nine tracts, the disparity ratio ranged from     
-4.26 to 1.00.  Third, there were 112 census tracts with no black infant deaths and 73 with no 
white infant deaths.   
116 
 
 
Figure 18.  Residential Segregation and Infant Mortality Disparity Ratios, Orange County, FL 
Source: US Census Bureau, 2000 and Florida Department of Health, 2010 
 
Ü
Ü
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Residential Segregation (2000) and Infant Mortality 
Disparity Ratio (1998-2002) by Census Tract, 
Orange County, FL 
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As shown in Table 16, the highest number of black infant deaths and white infant deaths 
occurred in the same census tracts.  Census tract 1209514605 experienced 27 infant deaths (12 
black and seven white).  In addition, 50 black census tracts with two or more infant deaths 
experienced 87 percent of the total infant deaths.  Sixty-two percent of census tracts with two 
more white infant deaths experienced 76 percent of the total white infant deaths.  These findings 
are discussed further in the next chapter, Discussion on Findings.  
Table 16.  Hypersegregated Census Tracts, Infant Mortality Counts, Risk Rates and Ratios 
Census Tract RSEG Black Infant 
Deaths 
White 
Infant 
Deaths 
BIMR WIMR IMDR 
1209514605 97 12 7 -108 -100 -1.09 
1209515502 96 11 6 -100 -100 1 
1209511701 95 10 6 -206 -100 -2.06 
1209510400 93 9 6 226 -100 -2.26 
 
Socioeconomic deprivation and infant mortality risk. To examine the association 
between socioeconomic deprivation and infant mortality risk, the Townsend Deprivation Index 
was used as a single measure of social and economic disadvantage.  The Townsend Deprivation 
Index is a widely used index of socioeconomic disadvantage.  The validity and reliability of the 
index are well established (Gordon, 1999).   The Townsend Index is calculated by tallying the z-
scores of four equally weighted indicators from the 2000 census.  The indicator included the 
percentage of each of the following categories: 1) unemployment (unemployed residents over 16 
divided by the total number of economically active residents); 2) overcrowding (households with 
more than 1 person per room divided by the total number of households); 3) no car ownership 
(households with no car divided by the total population); and 4) no home ownership (households 
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not owning their own home divided by total households).  A score of zero is the overall mean 
with increasing numbers representing greater deprivation.   
The Townsend Index for 193 census tracts in Orange County ranged from -5 to 8.90, with 
a mean of .0026 and a standard deviation of 3.179.  For mapping purposes, quintiles were used 
with one representing the least deprived census tracts and five representing the most deprived 
census tracts.  The Townsend Index Quintiles Levels of Deprivation for the Townsend Index are 
presented in Table 17.  
Table 17.  Townsend Index of Deprivation Quintiles 
Quintile Townsend Index Score Level of Deprivation  
1 </=-2.95 Least Deprived 
2 -2.94 - -1.29  
3 -1.28 – 0.020  
4 0.21 – 2.75  
5 2.76 + Most deprived 
 
 The map presented in Figure 19 identifies the most deprived census tracts in Orange 
County.  There are 39 census tracts identified as most deprived.  From the map, it is evident that 
the vast majority of the areas considered the most deprived are located near the central business 
district.  See Appendix C for a complete list of Townsend Index indicators for Orange County 
census tracts.   
119 
 
 
Figure 19.  Townsend Index of Deprivation, Orange County, FL (2000) 
Source: U.S. Census Bureau, 2000 
Ü
Legend
Orange County ShapeFile
Townsend Index 
Least Deprived
Most Deprived
Townsend Index of Socioeconomic Deprivation 
(2000) by Census Tract, Orange County, FL 
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 In comparing socioeconomic deprivation as measured by the Townsend Index to the 
infant mortality disparity ratio, a small degree of correlations is found (Figure 20).  The map 
depicting the relationship between the Townsend Index and IMDR further demonstrated a wide 
distribution of infant mortality disparity ratios throughout the county which are not consistent 
with the deprivation pattern shown in the Townsend Index map.  The results are discussed 
further in the next chapter, Discussion on Findings.   
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Figure 20.  Townsend Index and Infant Mortality Disparity Ratio, Orange County, FL 
Data Source:  U.S. Census Bureau, 2000 and Florida Department of Health, 2010 
Legend
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Hypotheses Testing 
This study examined eight hypotheses, each with important implications for health 
disparities and maternal-child research.  In this section, the results of hypotheses testing are 
presented.  A more detailed discussion of the hypotheses testing results is offered in the next 
chapter under Discussion of Findings. 
 
H1:  Socioeconomic disadvantage is positively associated with infant mortality risk for blacks, 
whites, and the infant mortality disparity ratio. (This hypothesis was tested through three 
separate hypotheses: H1a, H1b, and H1c) 
 
 H1a:  Socioeconomic disadvantage is positively associated with infant mortality risk for 
blacks. 
H1a is not supported.  This hypothesis was evaluated using the revised black infant 
mortality risk (BIMR) model.  In the revised BIMR model, SECD had a significantly 
large negative inverse effect on BIMR (Г = -.61).  As such, the composite measure of 
socioeconomic disadvantage as measured by the percentage of low income, low 
education, working class, and unemployed is inversely associated with the percent 
deviation from the ―normal‖ rate for blacks.  Therefore, the hypothesis is not supported 
by the model.  
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 H1b:  Socioeconomic disadvantage is positively associated with infant mortality risk for 
whites. 
H1b is not fully supported.  This hypothesis was evaluated using two separate models.  In 
the initial WIMR model, SECD failed to reach a level of statistical significance.  In 
independent model which examined the relationship between SECD and the white infant 
mortality risk.  The model demonstrated that SECD had a significant positive effect on 
WIMR (Г = .36).  As such, the composite measure of socioeconomic disadvantage as 
measured by the percentage of low income, low education, working class occupation, and 
unemployment is positively associated with the percent deviation from the ―normal‖ rate 
for whites.  Therefore, the hypothesis is not supported by the hypothesized model but is 
supported by the independent model.      
 
 H1c:  Socioeconomic disadvantage is positively associated with the infant mortality 
disparity ratio. 
H1c is not supported.  This hypothesis was evaluated using the IMDR model.  In the 
initial IMDR model, the path parameter SECD failed to reach a level of statistical 
significance (CR=.406; p=.685) and was removed from the model.  In the independent 
model which examined the relationship between SECD and the IMDR, SECD also failed 
to reach a level of statistical significance (CR=-.300; p=.764) and was inversely 
associated with IMDR (Г=-.02).  Therefore, the infant mortality disparity ratio as 
measured by the difference in black and white infant mortality risk is not positively 
associated with socioeconomic disadvantage   
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H2:  Social disorganization is positively associated with infant mortality risk for blacks, whites, 
and the infant mortality disparity ratio.  (This hypothesis was tested through three separate 
hypotheses: H2a, H2b, and H2c.) 
 
 H2a:  Social disorganization is positively associated with infant mortality risk for blacks.   
H2a is not supported.  This hypothesis was evaluated using the black infant mortality 
relative risk (BIMR) model.  The original model included indicators of residential 
segregation, residential vacancy, residential mobility, and female householder.  However, 
the revised SOCD model was represented by two social risk factor indicators: residential 
segregation and female householder.  The revised two indicator model failed to reach a 
level of statistical significance (CR= .065, p=.948) and was removed from the structural 
model.  Further efforts to improve the relationship or fit between the two indicator model 
and BIMR resulted in negative variances.  Therefore, the hypothesis is not supported by 
the hypothesized model.  
 
 H2b:  Social disorganization is positively associated with infant mortality risk for whites.    
H2b is not supported.  This hypothesis was evaluated using the white infant mortality 
(WIMR) model.   The revised two indicator model of SOCD failed to reach a level of 
statistical significance (CR= -1.163, p=.245) and was removed from the model.  Further 
efforts to improve the model failed to produce a parameter of statistical significance or a 
good fitted model. Therefore, the hypothesis is not supported by the hypothesized model. 
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 H2c:  Social disorganization is positively associated with infant mortality disparity ratio. 
H2c is not supported.  This hypothesis was evaluated using the IMDR model.  In the 
initial IMDR model, the path parameter for SOCD failed to reach a level of statistical 
significance (CR=-.521; p=.602) and was removed from the model.  Analysis of an 
independent model examining the relationship between SOCD and the IMDR resulted in 
a negative variance.  Therefore, the hypothesis is not supported by the hypothesized 
model.    
 
H3: Socioeconomic disadvantage has a greater effect on infant mortality risk than poor 
behavioral choices for blacks and whites. (This hypothesis was tested through two separate 
hypotheses: H3a and H3b.) 
 H3a: Socioeconomic disadvantage has a greater effect on infant mortality risk than poor 
behavioral choices for blacks. 
H3a is not supported.  This hypothesis was evaluated using the revised black infant 
mortality relative risk (BIMR) model.  In this study, socioeconomic disadvantage was 
found to have an inverse association with BIMR (Г = -.61) while poor behavioral choices 
was positively associated with BIMR (Г = .77).  Therefore, SECD was inversely 
associated the risk of infant mortality while the risk associated with poor behavioral 
choices was positive.   Therefore, the hypothesis is not supported by the hypothesized 
model. 
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 H3b: Socioeconomic disadvantage has a greater effect on infant mortality risk than poor 
behavioral choices for whites. 
H3b is not supported. This hypothesis was evaluated using the revised white infant 
mortality, (WIMR) model.   In the revised model, SECD was statistically significant 
(.034) but PBHVC failed to reach of a level of statistical significance (p=.327).  Each 
model was evaluated independently.  In the independent model of WIMR, socioeconomic 
disadvantage was positively associated with WIMR (Г = .36) and PBHVC was positively 
associated with WIMR (Г = .33).  Although both indicators were positively associated 
with WIMR in the independent models, the hypothesis is not supported in the 
hypothesized model.   
 
H4: Social disorganization has a greater effect on infant mortality risk than poor behavioral 
choices for blacks and whites. (This hypothesis was tested through two separate hypotheses: H4a 
and H4b.) 
 H4a: Social disorganization has a greater effect on infant mortality risk than poor 
behavioral choices for blacks. 
H4a is not supported.  Similar to the results presented in H2a, this hypothesis was 
evaluated using the BIMR model.  As in the results for H2a, the revised two indicator 
model of SOCD failed to reach a level of statistical significance (CR= .065, p=.948) and 
was removed from the model.  Therefore, the hypothesis is not supported.  
 
127 
 
 H4b: Social disorganization has a greater effect on infant mortality risk than poor 
behavioral choices for whites. 
H4b is not supported. Similar to the results presented in H2a, this hypothesis was evaluated 
using the WIMR model.  The revised two indicator model of SOCD failed to reach a 
level of statistical significance (CR= -1.163, p=.245) and was removed from the model.  
Therefore, the hypothesis is not supported.   
 
H5:  Residential segregation of blacks exerts influence on the infant mortality disparity ratio.  
H5 is not supported.  This hypothesis was evaluated using the revised infant mortality, 
disparity ratio (IMDR) model.  The original model included indicators of residential 
segregation, residential vacancy, residential mobility, and female householder.  However, 
the revised SOCD model was only represented by two social risk factor indicators: 
residential segregation and female householder.  The revised two indicator model failed 
to reach a level of statistical significance (CR= .065, p=.948) and was removed from the 
model.  Further efforts to improve the relationship or fit between the two indicator model 
and BIMR were unsuccessful.  Therefore, the hypothesis is not supported by the 
hypothesized model. 
Summary of Chapter 
 This chapter presented the results of the data analysis and hypotheses testing.  This study 
combined structural equation modeling and small area analysis to examine differences in infant 
mortality risks experienced by blacks and whites.  Structural equation modeling was used to 
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analyze data for hypotheses testing, including descriptive and univariate analysis, correlation 
analysis, and structural modeling analysis.  Results of descriptive and univariate analysis results 
were presented.  All indicators for the three latent constructs were found to be normally 
distributed.  The endogenous variables were found to be highly skewed with a high degree of 
kurtosis.  However, the variables were not transformed due to the large number of negative 
values and for ease of interpretation. 
 A cross-sectional model was developed to analyze the relationship between 
socioeconomic disadvantage, social disorganization, and poor behavioral choices.  Although 
there were severe issues related to multicollinearity within the analytical models, several 
hypotheses were testable and statistically significant data was used to either support of reject the 
proposed hypotheses.  Small area analysis was used to examine the relationships between 
socioeconomic disadvantage and residential segregation to the infant mortality disparity ratio 
using GIS mapping and correlation analysis.  The following chapter contains further discussions 
on each of the tested hypotheses along with theoretical significance, scientific implications of 
this study, limitations, and suggestions for future research.      
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CHAPTER SIX: SUMMARY AND CONCLUSIONS 
 The previous chapter presented the analytical findings from structural equation modeling 
and small area analysis.  The results of hypotheses testing are also presented.  This chapter 
presents the findings, contributions of the study, study limitations, policy implications and 
suggestions for future research.  
Discussion of Findings 
This ecological study analyzed relationships between social, economic, and behavioral 
risk factors by examining black and white infant mortality risks and the differential risk between 
blacks and whites.  In doing so, this study provided answers to the following questions: 
1. What is the relationship between socioeconomic disadvantage and social 
disorganization and the risk of infant mortality for blacks and whites? 
2. What is the relationship between socioeconomic disadvantage and social 
disorganization and the black/white infant mortality disparity gap?  
3. Does socioeconomic disadvantage or social disorganization exert a greater influence 
on the infant mortality risk of blacks and whites than poor behavioral choices 
4. What is the relationship between residential segregation and the difference in infant 
mortality risk between blacks and whites?   
In response to research question one, hypotheses H1a, H1b, H2a, and H2bwere analyzed.  It 
is important to note that the measurement model for SECD demonstrated a high level of 
multicollinearity.  Although multicollinearity does not reduce estimation or predictive power, the 
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model may produce biased estimates of parameters (Bickel, 2007).  However, for the purposes of 
this study, the four indicators were retained as distinct measures of socioeconomic disadvantage.     
 Analysis of hypothesis H1a resulted in an inverse association between SECD and the risk 
of infant mortality in blacks.  In the BIMR model, the composite measure of SECD was found to 
have a statistically significantly inverse relationship (Г=-.61) with BIMR.  Although this finding 
is consistent with the relationship between socioeconomic disadvantage and infant mortality 
rates (Stockwell, 1963; Stockwell & Wicks, 1981), the finding is inconsistent with the expected 
finding for infant mortality risk.  The exogenous constructs for SECD yielded an acceptable 
measurement model, which supports the reliability of the measurement model.  The validity of 
the constructs is fully supported by the literature.  However, the negative gamma may have 
resulted from highly skewed (8) data with a high level of kurtosis (77).  The data was not 
transformed using standard measures of transformation due to the large number of negative 
results important in the overall analysis of the variable.  Attempts to normalize the data by 
removing outliers and transforming means resulted in a positive correlation but a statistically 
insignificant model that did not fit the data.   Another factor which potentially affected the BIMR 
model was that black infant mortality rate was more than twice the rate of the target rate.  In 
Healthy People 2000 a separate ―normal‖ or target rate of 11.0 was established for blacks 
(DHHS, 2001a).  However, in Healthy People 2010 and HP2020, a single target was established 
for all racial and ethnic groups in working towards the goal of eliminating the health disparity 
(DHHS, n.d.).    
 In the BIMR model analyzed for H1a, there was a high degree of multicollinearity 
between exogenous variables SECD and PBHVC (Г=.95).  These findings highlight the 
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difficulty in separating the interrelationships between ecological and behavioral risk factors.  As 
demonstrated in previous studies, social and economic influences are highly correlated and 
untangling the complicated relationship between the myriad of ecological and individual-level 
risk factors is extremely difficult (Paul et al., 2009; Pickett & Pearl, 2001).   
Analysis of hypothesis H1b resulted in a positive association between SECD and the 
relative risk of infant mortality in whites.  The results of these findings are consistent with the 
literature but were not statistically significant.  The three latent construct parameters in the initial 
WIMR model failed to reach a level of statistical significance (SECD, p=.107; SOCD, p=.968; 
and PBHVC, p=.638).  Therefore, models for latent variables, SECD and PBHVC, were 
analyzed individually without the overall context of the hypothesized structural model.  
However, the evaluation of the model without controlling for the other confounding factors does 
not meet the overall intent of this study and provides little evidence to fully evaluate the 
hypothesis in the context of the theory.   
In response to research question two, hypotheses H1c and H2c were analyzed.  In 
analyzing hypothesis H1c, each of the parameters for the latent variables failed to reach a level of 
statistical significance. In addition, independent models examining relationships between the two 
latent constructs, SECD and PBHVC, and IMDR also failed to reach a level of statistical 
significance.  The following covariance relationships were found in the initial model of IMDR: 
SECD PBHVC= .95; SECDSOCD =.85; and SOCD PBHVC=.89. As such, this model 
demonstrated a high level of multicollinearity which may have interfered with parameter 
estimates.     
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In analyzing hypothesis H2c, each of the parameters for latent variables failed to reach a 
level of statistical significance. In addition, independent models examining relationships between 
the latent constructs, SOCD and PBHVC, and IMDR also failed to reach a level of statistical 
significance.  Although social disorganization risk factors are demonstrated in the literature to 
contribute to infant mortality risk (Paul et al., 2009 & Pickett & Pearl, 2001), the hypothesized 
model and data failed to provide a statistically significant model to test the identified hypotheses. 
In addressing this model, it is important to note that several key social risk indicators were not 
included in this model and several indentified indicators were not correlated with the other 
indicators.  The inability to include important factors such as obesity, crime, and current 
programs, may have hindered the ability of this study to accurately capture the social context of 
each census tract.  In addition, the lack of statistical significance may have also been related to 
the lack of significant variation among the small units of analysis with such low numbers of 
occurrences.    
In analyzing hypotheses H2a and H2b, social disorganization was conceptualized as the 
composite measure of RSEG, RMOB, RVAC, and FHH.  However, these four factors failed to 
demonstrate an acceptable degree of correlation between indicators (Bryne, 2001). As a result, a 
two factor model was used which included RSEG and FHH.  To further support the rationale for 
removing RMOB and RVAC from further analysis, test measurement models were developed 
and analyzed considering a myriad of correlations between error variances.  Also, other social 
variables were tested for correlation, including: percent of no-homeownership and percent of no-
car households. However, all these attempts failed to yield a statistically significant model of 
SOCD using the available data.  
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As a result of correlation analysis, the indicators RSEG and FHH were retained for 
further analysis.  In all three models using the two factor model, SOCD, failed to reach a level of 
statistical significance (SOCDBIMR, p=.948; SOCD WIMR, p=.968; and SOCDIMDR, 
p=.664) and was removed from final structural models.  Therefore, as conceptualized according 
to the theoretical framework of this study, the hypothesized model was unsupported in this 
analysis.   
 In response to research question three, hypotheses H3a, H3b, H4a, and H4b were analyzed.  
In testing hypothesis H3a, some of the findings from the study model of BIMR were found to be 
inconsistent with the literature.  Socioeconomic disadvantage was found to be inversely 
associated with BIMR; however, poor behavioral choices demonstrated a positive relationship 
with BIMR (Pickett & Pearl, 2001).  As previously discussed, this could have resulted from 
issues related to multicollinearity or the exclusion of other behavioral risk factors.  The omission 
of these factors is discussed in this chapter under Study Limitations.   
In testing hypothesis H3b, the initial WIMR model was rejected and WIMR was evaluated 
using two independent models.  Analysis of these models independently yielded results which 
were inconsistent with the theoretical context of this study.  Therefore, these findings do not 
support the hypothesized model or data in this study.  As previously discussed in this section, the 
findings of hypotheses for H4a and H4b resulted in models which failed to reach a level of 
statistical significance and which were inconsistent with the hypothesized models (see 
Discussion of Findings: H2a). 
In response to research question four, hypothesis H5 was analyzed. This hypothesis 
sought to provide empirical evidence that residential segregation contributes to the risk of infant 
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mortality.  As previously noted, residential segregation was calculated as the percentage of 
blacks within a given census tracts in lieu of other approaches to examining residential 
segregation.  In addition, the infant mortality differential between blacks and whites was 
calculated by dividing the percent deviation from the ―normal‖ rate of blacks by the percent 
deviation from the ―normal‖ rate for whites.  The conceptualized model failed to yield a 
statistically significant relationship between residential segregation and infant mortality risks.   
While the hypothesis testing of the relationship between residential segregation and infant 
mortality risk could not be analyzed with the current analytical model, spatial patterning revealed 
during GIS mapping demonstrated several important findings to include no direct relationship 
between hypersegregation and the infant mortality disparity ratio.   
Contributions of the Study 
This study provided several contributions to health disparities research in terms of 
methodology and theory development.  First, multivariate analyses are important towards better 
understanding of the relationship between ecological influences and adverse health outcomes.  
According to the author‘s best knowledge, this study represents the first time these four 
indicators of SECD have been combined into a composite measure of socioeconomic 
disadvantage in examining differentials in infant mortality risk.  Previous structural equation 
modeling studies which have examined socioeconomic disadvantage have included composite 
measures using two or three indicators.  In previous analyses, to overcome the challenge of 
multicollinearity, other studies have either eliminated parameters or merged indicators into a 
single indicator of socioeconomic status (Smith, 2007).  From a theoretical perspective, this 
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study deemed each of the indicators important enough to maintain during final analysis.  In the 
BIMR model, the four indicators were statistically significant.    
Second, this study contributes to the growing trend of incorporating the latent variable 
approach in public health research (O‘Campo et al, 1997).  Two data sources were used to 
incorporate varying indicators identified in the literature to contribute to infant mortality risk.  In 
this analysis two data sources were used, measurement models for the three latent constructs 
were compiled from a single data source.  The use of latent variables is a preferred approach in 
SEM. One alternative is the use of a summary index.  However, a summary index fails to 
account for measurement error or the designation of weighted indicators within the structural 
model (Byrne, 2001). 
Third, this study uses national data as a standard of comparison for two independent 
groups.  This study introduces the use of the national standard established in Healthy People 
2000 to examine the effect of differential exposure on differences in health outcomes.  This 
method differs from the ―best‖ rate which has been used in previous studies (Keppel, et al., 
2004).  The use of this benchmark allowed for the comparison of the two populations under the 
premise of no disparity in outcomes.  Thus, conceptually, this study compared the health 
outcomes between blacks and whites as well as in comparison to the national standard.   
Although efforts to merge the two comparison groups into a single model failed to reach a level 
of statistical significance, comparison of the differential outcomes against the national standard 
was successful.   
Fourth, the use of GIS mapping in public health research is a growing trend (Krieger, 
Chen, Waterman, Rehkopf, & Subramanian, 2003; Richards, Croner, Rushton, Brown & Fowler, 
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1999).  Efforts to target specific areas of intervention are critical to improving the efficiency in 
the public health delivery system.  Results of GIS mapping and correlation analysis found no 
direct correlation between hypersegregated census tracts and infant mortality disparity ratios. 
This study demonstrated that differential in infant mortality risk is a wide spread phenomena 
occurring at different levels throughout the county.   
Last, this study sought to identify the relative deprivation experienced between blacks 
and whites as a factor influencing the differences in infant health outcomes.  In doing so, this 
study adds to the growing theoretical literature which examine how contextual factors influence 
health (Pickett & Pearl, 2001; Williams, 2002).  In contrast to the emerging multidimensional 
ecosocial theory, this study sought to focus exclusively on the fundamental factors documented 
in the literature to influence adverse health outcomes.  While acknowledge the opportunity for 
further development and conceptualization, this preliminary work establishes a foundation for 
future theory development in social epidemiology.   
Study Limitations 
As with other empirical studies, the findings and conclusions presented in this study must 
be considered in context of the limitations of this study.  As such, there were several 
methodological challenges in which this study set out to address at the outset and others that 
became apparent during the course of the investigation. These challenges are presented in the 
following sections.  
First, using census tracts as the unit of analysis provided several challenges, including the 
low number of occurrences of infant deaths and the lack of meaningful boundaries represented 
by census tracts.  To overcome the low number of infant deaths occurring each year, this study 
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included a five-year period of analysis.  However, there remained several census tracts without 
an infant death during the study period.  It is to note that the census tracts without an occurrence 
were identified by the percentage in which they deviated from the normal rate. Thus, a score was 
generated for the tract demonstrating no deviation from the ―normal‖ rate (-100).  However, this 
may have contributed to unstable parameter estimates.  There were 110 census tracts (57 percent) 
in the BIMR model found to have a score of -100 or no deviation from the ―normal‖ rate.  
Similarly, the WIMR model was found to have 72 census tracts (37 percent) with no deviation 
from the ―normal‖ rate.  Consequently, 44 census tracts (23 percent) were found to have a 
disparity ratio of one (1) or no disparity between blacks and whites.  In addition, although census 
tracts are useful in representing within county variation, census tracts are vague proxy measures 
of neighborhoods which are more geographically distinguishable.  
Second, there were several issues related to the conceptualization of the latent variable 
social disorganization which may have affected the results.  In this study residential segregation 
as measured as the percentage of blacks within each census tract may have been better 
operationalized as the hypersegregation of blacks within each census tract.  Previous studies have 
shown that residential segregation above 75 percent is positively associated with adverse health 
outcomes (Pickett & Pearl, 2001).  However, for the purposes of this study, the indicator 
provided a better fit as a continuous variable.  Residential mobility, as operationalized in this 
study included the percentage of persons with a different address in the previous five years.  This 
indicator was selected over the percentage of persons with the same address in the previous five 
years to provide consistency between indicators of negative social influences (Smith, 2007). 
Conceptually, the indicator was selected to indicate that residential areas with higher rates of 
138 
 
residential mobility are more likely to have a greater relative risk of infant mortality.  An 
additional complication is inherent in analyzing aggregate-level mobility as no distinction is 
made for circumstances individuals or households relationships.  These factors can be widely 
varied (e.g. improve economic opportunity, environmental issues, right-of-way requirements, 
foreclosures) and overall the variable may not serve as a good indicator of social disorganization.  
In addition, female householder, no husband present was used to represent a social trend that 
represents a breakdown in the traditional family structure.  However, this indicator was highly 
correlated with residential segregation but was maintained for hypotheses testing.     
 Third, data used in this study was collected from the two different sources with different 
methods of obtaining and calculating demographic data used in this analysis.  Racial 
categorization has known complexities (Smedley et al., 2003; Williams & Collins, 2001). To 
overcome some of the previously discussed complexities of race and ethnicity categorizing, this 
study considered the following: 1) infants were categorized based on the race of the mother, 
only; and 2) residential segregation was measured by the percentage within a given census tract 
without regard to the association with other or multiple racial categories.  Thus, this study 
broadened the scope from black, alone to include any combination of black and other racial 
groups. The only excluded category was those individuals identified as Hispanic.  This may have 
affected the results by increasing the number of persons identified as black in contrast to those 
who listed black on birth or death certificates, where the categorization does not include the 
combination of racial groups.  In addition, according to the U.S. Census Bureau blacks and 
Hispanics are more likely to underreport thus potentially affecting the validity and reliability of 
the data analyzed in this study. Thus, an inherent challenge exists in the manner in which data is 
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collected and reported by various agencies as well as the fact that in a growing number of areas 
across the country, there are large numbers of Hispanic blacks who are not captured in analysis 
such as this.   
Fourth, other indicators which may have improved the capabilities of this study were not 
available at the census tract level or during the period of analysis.  For instance, important 
indicators of social disorganization such as criminal activity, urbanization, and foreign born were 
not included in this study for different reasons.  According to Orange County Crime Analysis 
Unit personnel, crime data is reported based on six composite areas containing multiple and 
overlapping census tracts.  In addition, crime reported to the Uniform Crime Report are 
aggregated to the county level and reported based on the six composite areas.   Specific requests 
for geocoded data at the census tract level were unsuccessful.  As it relates to identifying 
residential areas that are rural or urban, according to the Census Bureau, over 99 percent of 
Orange County is considered urban.  Therefore, differences between urban and rural were not 
appropriate in this analysis.  Although foreign born status is associated with some risk of 
differential in health outcomes, foreign born status does not pose an additional risk in regards to 
infant health outcomes.  Therefore, foreign born status was not a relevant indicator for this study.   
Fifth, this ecological study was relatively narrow in scope as confined by the identified 
theoretical concepts examining differential exposures related to historic and current relationships 
between blacks and whites.  As such, access to care factors were not included in this analysis 
although clear differences in access to care patterns are identified in the literature (Smedley et 
al., 2003).  In addition, it is known that proximity of neonatal intensive care and perinatal care 
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services as well as patterns of utilization may also contribute to the risk of differential health 
outcomes were not within the scope this study.    
Policy Implications 
Improving the differential in health outcomes for blacks will require addressing the 
fundamental causes of disparate outcomes as well as a strategic approach to health equity.  
Currently, the vast majority of maternal-child health resources are allocated to the provision of 
health services, offering health education, and targeting individual behaviors.  However, this 
study supports the need to target resources towards reducing inequalities in social, economic, and 
environmental areas that contribute to differential health outcomes.   To that end, this study 
adopts the social determinants of health framework in the development of four strategies to 
improve black infant health outcomes.   
First, as noted by the World Health Organization (WHO), interventions and policies to 
eliminate health disparities should not be limited to intermediary determinants, but should be 
broadened to include policies to improve equality of opportunity for disadvantage populations 
(Solar & Irwin, 2010).  In order to reduce the inequalities in the distribution of socioeconomic 
resources, policies must be enacted to reduce the number of blacks in poverty and the number of 
blacks in lower socioeconomic classes.  In particular, reducing the number of blacks in poverty 
by increasing equality of opportunity will increase health literacy and shape health practices.  As 
a consequence, improvement in health outcomes would manifest over a period of time.  
Quality education is a major catalyst for improving socioeconomic status.  Truly 
innovative public policies are needed to move above and beyond providing basic educational 
services in traditional classroom settings.  In contrast, investments are needed for investment in 
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the duplication of best practice models which have demonstrated their success.   As an example, 
the success of the Urban Prep Academies in Chicago, IL has demonstrated that blacks from the 
inner city can excel in large numbers.  During the 2009-2010 school year, the school boasted a 
100 percent graduation rate and a 100 percent college acceptance rate for the second straight year 
(Urban Prep Academies, 2011).     
Second, public policies must effectively target intermediary determinants that mediate the 
effect of socioeconomic status. These strategies should include efforts to reduce risks 
experienced by blacks.  In particular, increased efforts are needed to penetrate culturally 
engrained health seeking and lifestyle behaviors.  These efforts must target culturally accepted 
practices such as delaying healthcare until disease, injury, or illness is imminent. In other words, 
strategies must focus on changing the mindset of blacks away from viewing healthcare as 
curative.  One strategy suggested by WHO is for health plans to offer blacks additional health 
services in order to achieve the same effect realized by other racial and ethnic populations (Solar 
& Irwin, 2010).  This strategy targets health parity between blacks and whites and is 
conceptualized as a strategic approach to improve the health outcomes of blacks while 
continuing to provide whites with the level and quality of care they would receive without regard 
to the new policy.   
Third, social stratification is a key factor in a capitalist society.  As previously stated in 
the discussion on conflict theory, coercion rather than consensus is the cause of social order.  As 
such, the stress of enduring as part of the underclass has long-term health effects.  Thus strategies 
to reduce the vulnerability of disadvantaged populations are essential.  One such example is 
modifying the effect of exposures by targeting improvements in a wide variety of social 
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conditions, such as residential vacancies, crime, social cohesion and others.  These large scale 
policy options can have systemic effects if implemented in a broad approach.  
Fourth, improving black health disparities warrants a fundamental change in the 
prevention and treatment of diseases and illnesses to significantly impact morbidity and 
mortality. As a myriad of factors interact to create differential health outcomes, a combination or 
bundling approach is necessary to achieve the desired effect as individually the vast majority of 
intervention strategies will fall short of the goal.  One promising innovation in maternal-child 
health is the centering in pregnancy model in which pregnant women move along a continuum as 
a part of collective or group.  The model is a health based program that assists in the bonding of 
the pregnancy to the healthcare system as blacks are known to receive differential treatment at 
every level in the healthcare system.  The centering in pregnancy model is an innovative 
approach which can be adopted by churches and implemented alongside education and training 
programs to improve socioeconomic conditions and provide opportunities for advancement.    
Directions for Future Research 
Understanding the relationship between social and economic conditions and differential 
health outcomes is important to improving the health outcomes experienced by blacks. As such, 
there are tremendous opportunities for further research.  First, the approach used in this study 
should be considered using an ecosocial perspective.  The change in theoretical 
conceptualization may yield the factors previously identified in this study as well as health 
conditions, healthcare services, programs, policies, conditions related to stress and health-related 
practices (e.g. diet, exercise, and routine healthcare services). Second, in future studies, the 
concept of social disorganization should be broadened to include indicators that capture social 
143 
 
cohesion and political power.  Last, in addition to exploring infant mortality, the approach 
undertaken in study should be broadened to include LBW, VLBW, preterm births, and very 
preterm births as immediate causes or proxy measures of infant mortality.     
Summary of Chapter 
With a national goal of eliminating health disparities, understanding the unique 
relationship between blacks and whites was conceptualized as important to the understanding of 
the differences in fundamental causes of disparate outcomes.  Therefore, this study sought to 
examine variations occurring at the census tract level for the targeting of public health programs 
and policies.  This study provides further evidence of the complexity of disentangling the 
complex interrelationship between social, economic, and behavioral risk factors.  This chapter 
presented the findings identified in the previous chapter in addressing three critical questions in 
health disparities research.  The contributions to the study literature were presented to include the 
need for additional multivariate studies, studies employing the latent variable approach, and the 
use of national data as benchmark for comparing health outcomes.  As with other studies, the 
findings and conclusions were placed into context as the study limitations were identified.  The 
chapter also presented a section in which program and policy implications were detailed.  In 
conclusion, directions for future research were offered.    
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Year        Author(s)                         Title                                                                   Findings 
    
1962 Willie & Rothney Racial, ethnic, and income factors in the 
epidemiology of neonatal mortality.  
When socioeconomic influences are held 
constant, blacks and white have similar neonatal 
mortality rates.  
1965 
 
Donabedian, et. al 
 
Infant mortality and socioeconomic status in a 
metropolitan community. 
There is a positive association between infant 
mortality rates and improved socioeconomic 
conditions, except during the first week.    
1980 Brooks 
 
Social, economic, and biological correlates of 
infant mortality in city neighborhoods. 
Social and economic influences affect neonatal 
and post-neonatal periods by affecting the rate of 
LBW deliveries.   
1990 Collins & David The differential effect of traditional risk 
factors on infant birthweight among blacks 
and whites in Chicago 
Environmental factors account for a large 
proportion of the variation in postneonatal 
morality between blacks and whites. 
1997 
 
O‘Campo, Xue, Wang 
& O‘Brien Caughy 
Neighborhood risk factors for low birthweight 
in Baltimore: A multilevel analysis 
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2002 Papacek, Collins, 
Schulte, Goergen, & 
Drolet  
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2005 Howell, Pettit & 
Kingsley 
Trends in maternal and infant health in poor 
urban neighborhoods: Good news but the 
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Black Infant Mortality Rates and Risk 
 
1998-2002 
Infant 
Deaths 
Black 
Births 
Infant Mortality 
Rate BIMR 
12095010100 0 5 0 -100.00 
12095010200 0 20 0 -100.00 
12095010300 0 18 0 -100.00 
12095010400 5 219 23 226.16 
12095010500 7 190 37 426.32 
12095010600 4 278 14 105.55 
12095010701 0 2 0 -100.00 
12095010702 0 1 0 -100.00 
12095010801 0 8 0 -100.00 
12095010802 0 14 0 -100.00 
12095010900 0 4 0 -100.00 
12095011000 1 38 26 275.94 
12095011100 0 10 0 -100.00 
12095011200 0 9 0 -100.00 
12095011300 0 24 0 -100.00 
12095011400 2 9 222 3074.60 
12095011500 3 226 13 89.63 
12095011600 3 353 8 21.41 
12095011701 9 420 21 206.12 
12095011702 5 583 9 22.52 
12095011800 3 130 23 229.67 
12095011901 5 575 9 24.22 
12095011902 0 58 0 -100.00 
12095012000 5 428 12 66.89 
12095012100 11 453 24 246.89 
12095012201 4 244 16 134.19 
12095012202 5 287 17 148.88 
12095012303 3 111 27 286.10 
12095012304 2 299 7 -4.44 
12095012305 2 338 6 -15.47 
12095012306 1 169 6 -15.47 
12095012307 4 413 10 38.36 
12095012401 7 429 16 133.10 
12095012402 5 288 17 148.02 
12095012403 6 285 21 200.75 
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1998-2002 
Infant 
Deaths 
Black 
Births 
Infant Mortality 
Rate BIMR 
12095012500 0 7 0 -100.00 
12095012600 0 13 0 -100.00 
12095012701 0 12 0 -100.00 
12095012702 0 11 0 -100.00 
12095012800 2 8 250 3471.43 
12095012900 0 5 0 -100.00 
12095013001 0 52 0 -100.00 
12095013002 0 0 0 -100.00 
12095013100 1 8 125 1685.71 
12095013200 1 82 12 74.22 
12095013300 1 52 19 174.73 
12095013402 0 12 0 -100.00 
12095013403 0 34 0 -100.00 
12095013404 1 65 15 119.78 
12095013503 2 66 30 332.90 
12095013504 1 91 11 56.99 
12095013505 0 27 0 -100.00 
12095013506 1 77 13 85.53 
12095013507 0 49 0 -100.00 
12095013602 0 43 0 -100.00 
12095013603 1 41 24 248.43 
12095013604 1 45 22 217.46 
12095013605 0 39 0 -100.00 
12095013700 1 107 9 33.51 
12095013801 1 18 56 693.65 
12095013802 0 6 0 -100.00 
12095013803 0 9 0 -100.00 
12095013900 0 33 0 -100.00 
12095014000 0 10 0 -100.00 
12095014100 0 21 0 -100.00 
12095014200 2 153 13 86.74 
12095014301 2 87 23 228.41 
12095014302 3 130 23 229.67 
12095014400 2 36 56 693.65 
12095014501 5 383 13 86.50 
12095014502 3 425 7 0.84 
12095014601 12 663 18 158.56 
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1998-2002 
Infant 
Deaths 
Black 
Births 
Infant Mortality 
Rate BIMR 
12095014604 10 492 20 190.36 
12095014605 6 411 15 108.55 
12095014606 1 125 8 14.29 
12095014607 1 48 21 197.62 
12095014701 2 153 13 86.74 
12095014702 0 78 0 -100.00 
12095014703 0 15 0 -100.00 
12095014704 0 57 0 -100.00 
12095014804 3 59 51 626.39 
12095014805 0 110 0 -100.00 
12095014806 0 51 0 -100.00 
12095014807 1 89 11 60.51 
12095014808 0 73 0 -100.00 
12095014809 0 9 0 -100.00 
12095014810 0 35 0 -100.00 
12095014811 0 20 0 -100.00 
12095014812 0 49 0 -100.00 
12095014813 0 17 0 -100.00 
12095014903 4 420 10 36.05 
12095014904 1 204 5 -29.97 
12095014905 0 16 0 -100.00 
12095014906 0 75 0 -100.00 
12095014907 0 8 0 -100.00 
12095015001 0 4 0 -100.00 
12095015002 0 7 0 -100.00 
12095015003 1 31 32 360.83 
12095015004 0 73 0 -100.00 
12095015103 2 78 26 266.30 
12095015104 2 145 14 97.04 
12095015105 1 68 15 110.08 
12095015106 6 223 27 284.37 
12095015201 2 157 13 81.98 
12095015202 4 165 24 246.32 
12095015300 0 21 0 -100.00 
12095015401 1 116 9 23.15 
12095015402 0 5 0 -100.00 
12095015501 1 85 12 68.07 
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1998-2002 
Infant 
Deaths 
Black 
Births 
Infant Mortality 
Rate BIMR 
12095015502 0 74 0 -100.00 
12095015601 0 1 0 -100.00 
12095015602 0 3 0 -100.00 
12095015701 0 4 0 -100.00 
12095015702 0 5 0 -100.00 
12095015801 0 134 0 -100.00 
12095015802 0 4 0 -100.00 
12095015901 0 2 0 -100.00 
12095015902 0 4 0 -100.00 
12095016001 0 0 0 -100.00 
12095016002 0 0 0 -100.00 
12095016100 0 4 0 -100.00 
12095016200 0 29 0 -100.00 
12095016301 0 41 0 -100.00 
12095016302 1 48 21 197.62 
12095016402 0 31 0 -100.00 
12095016406 0 12 0 -100.00 
12095016407 0 44 0 -100.00 
12095016408 0 19 0 -100.00 
12095016409 0 17 0 -100.00 
12095016410 0 53 0 -100.00 
12095016411 0 25 0 -100.00 
12095016412 0 27 0 -100.00 
12095016503 1 39 26 266.30 
12095016504 0 44 0 -100.00 
12095016505 0 19 0 -100.00 
12095016506 0 90 0 -100.00 
12095016507 0 60 0 -100.00 
12095016508 0 35 0 -100.00 
12095016509 1 12 83 1090.48 
12095016601 0 12 0 -100.00 
12095016602 0 22 0 -100.00 
12095016704 0 4 0 -100.00 
12095016709 0 52 0 -100.00 
12095016710 0 6 0 -100.00 
12095016711 0 75 0 -100.00 
12095016712 0 71 0 -100.00 
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1998-2002 
Infant 
Deaths 
Black 
Births 
Infant Mortality 
Rate BIMR 
12095016713 3 75 40 471.43 
12095016714 1 36 28 296.83 
12095016715 0 83 0 -100.00 
12095016716 0 17 0 -100.00 
12095016717 0 19 0 -100.00 
12095016718 0 83 0 -100.00 
12095016719 5 314 16 127.48 
12095016722 1 75 13 90.48 
12095016802 0 19 0 -100.00 
12095016803 1 62 16 130.41 
12095016804 0 28 0 -100.00 
12095016805 0 165 0 -100.00 
12095016902 0 146 0 -100.00 
12095016903 0 291 0 -100.00 
12095016904 2 242 8 18.06 
12095016905 4 680 6 -15.97 
12095017001 3 207 14 107.04 
12095017004 0 38 0 -100.00 
12095017005 0 70 0 -100.00 
12095017006 0 50 0 -100.00 
12095017007 3 133 23 222.23 
12095017008 0 104 0 -100.00 
12095017009 0 131 0 -100.00 
12095017011 1 94 11 51.98 
12095017103 0 29 0 -100.00 
12095017104 2 99 20 188.60 
12095017105 0 3 0 -100.00 
12095017106 0 66 0 -100.00 
12095017107 0 63 0 -100.00 
12095017200 0 15 0 -100.00 
12095017300 0 74 0 -100.00 
12095017400 1 198 5 -27.85 
12095017501 4 214 19 167.02 
12095017503 3 69 43 521.12 
12095017504 1 114 9 25.31 
12095017600 7 374 19 167.38 
12095017701 0 68 0 -100.00 
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1998-2002 
Infant 
Deaths 
Black 
Births 
Infant Mortality 
Rate BIMR 
12095017702 0 12 0 -100.00 
12095017703 0 39 0 -100.00 
12095017802 1 40 25 257.14 
12095017804 1 24 42 495.24 
12095017805 0 4 0 -100.00 
12095017806 0 18 0 -100.00 
12095017807 1 18 56 693.65 
12095017808 0 8 0 -100.00 
12095017901 0 4 0 -100.00 
12095017902 0 33 0 -100.00 
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White Infant Mortality Rates and Risk 
 
1998-2002 
White Infant 
Deaths 
White 
Births 
Infant 
Mortality WIMR 
12095010100 0 1 0 -100.00 
12095010200 1 117 9 22.10 
12095010300 0 66 0 -100.00 
12095010400 0 3 0 -100.00 
12095010500 0 9 0 -100.00 
12095010600 2 20 100 1328.57 
12095010701 0 33 0 -100.00 
12095010702 0 46 0 -100.00 
12095010801 0 72 0 -100.00 
12095010802 1 120 8 19.05 
12095010900 0 42 0 -100.00 
12095011000 0 150 0 -100.00 
12095011100 1 116 9 23.15 
12095011200 1 169 6 -15.47 
12095011300 2 279 7 2.41 
12095011400 0 9 0 -100.00 
12095011500 1 50 20 185.71 
12095011600 1 56 18 155.10 
12095011701 0 9 0 -100.00 
12095011702 0 9 0 -100.00 
12095011800 1 11 91 1198.70 
12095011901 0 38 0 -100.00 
12095011902 0 41 0 -100.00 
12095012000 3 74 41 479.15 
12095012100 1 81 12 76.37 
12095012201 0 48 0 -100.00 
12095012202 0 81 0 -100.00 
12095012303 0 125 0 -100.00 
12095012304 0 93 0 -100.00 
12095012305 3 158 19 171.25 
12095012306 1 66 15 116.45 
12095012307 0 106 0 -100.00 
12095012401 6 210 29 308.16 
12095012402 1 129 8 10.74 
12095012403 0 81 0 -100.00 
12095012500 0 82 0 -100.00 
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1998-2002 
White Infant 
Deaths 
White 
Births 
Infant 
Mortality WIMR 
12095012600 0 321 0 -100.00 
12095012701 2 239 8 19.55 
12095012702 0 37 0 -100.00 
12095012800 2 179 11 59.62 
12095012900 0 110 0 -100.00 
12095013001 1 132 8 8.23 
12095013002 0 2 0 -100.00 
12095013100 1 22 45 549.35 
12095013200 3 260 12 64.84 
12095013300 0 192 0 -100.00 
12095013402 1 94 11 51.98 
12095013403 1 85 12 68.07 
12095013404 2 133 15 114.82 
12095013503 0 47 0 -100.00 
12095013504 1 162 6 -11.82 
12095013505 0 60 0 -100.00 
12095013506 6 267 22 221.03 
12095013507 1 104 10 37.36 
12095013602 3 299 10 43.33 
12095013603 1 154 6 -7.24 
12095013604 1 188 5 -24.01 
12095013605 1 112 9 27.55 
12095013700 3 381 8 12.49 
12095013801 1 108 9 32.28 
12095013802 0 118 0 -100.00 
12095013803 1 118 8 21.07 
12095013900 1 175 6 -18.37 
12095014000 0 255 0 -100.00 
12095014100 1 256 4 -44.20 
12095014200 2 165 12 73.16 
12095014301 1 128 8 11.61 
12095014302 4 95 42 501.50 
12095014400 0 99 0 -100.00 
12095014501 2 102 20 180.11 
12095014502 1 62 16 130.41 
12095014601 2 66 30 332.90 
12095014604 1 131 8 9.05 
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1998-2002 
White Infant 
Deaths 
White 
Births 
Infant 
Mortality WIMR 
12095014605 0 5 0 -100.00 
12095014606 0 219 0 -100.00 
12095014607 0 147 0 -100.00 
12095014701 3 166 18 158.18 
12095014702 2 204 10 40.06 
12095014703 1 63 16 126.76 
12095014704 2 142 14 101.21 
12095014804 0 244 0 -100.00 
12095014805 2 132 15 116.45 
12095014806 1 281 4 -49.16 
12095014807 0 300 0 -100.00 
12095014808 1 378 3 -62.21 
12095014809 1 126 8 13.38 
12095014810 2 202 10 41.44 
12095014811 0 196 0 -100.00 
12095014812 2 137 15 108.55 
12095014813 0 100 0 -100.00 
12095014903 2 157 13 81.98 
12095014904 1 79 13 80.83 
12095014905 0 112 0 -100.00 
12095014906 1 225 4 -36.51 
12095014907 0 22 0 -100.00 
12095015001 1 69 14 107.04 
12095015002 2 276 7 3.52 
12095015003 5 320 16 123.21 
12095015004 2 329 6 -13.16 
12095015103 3 261 11 64.20 
12095015104 1 171 6 -16.46 
12095015105 1 124 8 15.21 
12095015106 4 167 24 242.17 
12095015201 1 171 6 -16.46 
12095015202 2 175 11 63.27 
12095015300 1 200 5 -28.57 
12095015401 0 58 0 -100.00 
12095015402 0 101 0 -100.00 
12095015501 1 178 6 -19.74 
12095015502 0 3 0 -100.00 
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1998-2002 
White Infant 
Deaths 
White 
Births 
Infant 
Mortality WIMR 
12095015601 0 79 0 -100.00 
12095015602 0 84 0 -100.00 
12095015701 0 87 0 -100.00 
12095015702 0 75 0 -100.00 
12095015801 1 68 15 110.08 
12095015802 3 131 23 227.15 
12095015901 0 24 0 -100.00 
12095015902 0 79 0 -100.00 
12095016001 0 18 0 -100.00 
12095016002 0 132 0 -100.00 
12095016100 0 171 0 -100.00 
12095016200 0 224 0 -100.00 
12095016301 1 166 6 -13.94 
12095016302 0 104 0 -100.00 
12095016402 2 82 24 248.43 
12095016406 3 71 42 503.62 
12095016407 1 143 7 -0.10 
12095016408 1 57 18 150.63 
12095016409 0 134 0 -100.00 
12095016410 1 255 4 -43.98 
12095016411 0 130 0 -100.00 
12095016412 0 231 0 -100.00 
12095016503 3 169 18 153.59 
12095016504 1 163 6 -12.36 
12095016505 1 111 9 28.70 
12095016506 1 129 8 10.74 
12095016507 1 303 3 -52.85 
12095016508 2 303 7 -5.70 
12095016509 0 121 0 -100.00 
12095016601 2 276 7 3.52 
12095016602 2 290 7 -1.48 
12095016704 0 111 0 -100.00 
12095016709 0 173 0 -100.00 
12095016710 0 72 0 -100.00 
12095016711 2 261 8 9.47 
12095016712 2 253 8 12.93 
12095016713 3 242 12 77.10 
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1998-2002 
White Infant 
Deaths 
White 
Births 
Infant 
Mortality WIMR 
12095016714 2 96 21 197.62 
12095016715 4 212 19 169.54 
12095016716 0 160 0 -100.00 
12095016717 0 102 0 -100.00 
12095016718 1 316 3 -54.79 
12095016719 7 1,570 4 -36.31 
12095016722 5 351 14 103.50 
12095016802 2 112 18 155.10 
12095016803 2 96 21 197.62 
12095016804 5 135 37 429.10 
12095016805 4 296 14 93.05 
12095016902 1 88 11 62.34 
12095016903 1 139 7 2.77 
12095016904 0 28 0 -100.00 
12095016905 6 139 43 516.65 
12095017001 0 10 0 -100.00 
12095017004 2 113 18 152.84 
12095017005 1 289 3 -50.57 
12095017006 1 124 8 15.21 
12095017007 4 579 7 -1.31 
12095017008 4 166 24 244.23 
12095017009 2 317 6 -9.87 
12095017011 3 156 19 174.73 
12095017103 3 134 22 219.83 
12095017104 2 491 4 -41.81 
12095017105 0 119 0 -100.00 
12095017106 0 315 0 -100.00 
12095017107 0 268 0 -100.00 
12095017200 0 49 0 -100.00 
12095017300 6 322 19 166.19 
12095017400 1 305 3 -53.16 
12095017501 2 130 15 119.78 
12095017503 1 251 4 -43.08 
12095017504 2 378 5 -24.41 
12095017600 3 67 45 539.66 
12095017701 1 157 6 -9.01 
12095017702 1 99 10 44.30 
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1998-2002 
White Infant 
Deaths 
White 
Births 
Infant 
Mortality WIMR 
12095017703 4 184 22 210.56 
12095017802 2 273 7 4.66 
12095017804 0 330 0 -100.00 
12095017805 1 157 6 -9.01 
12095017806 1 207 5 -30.99 
12095017807 2 184 11 55.28 
12095017808 0 154 0 -100.00 
12095017901 0 28 0 -100.00 
12095017902 1 48 21 197.62 
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Infant Mortality Disparity Ratio 
 
 
1998-2002 BIMR WIMR IMDR 
12095010100 -100.00 -100.00 1.00 
12095010200 -100.00 22.10 -4.52 
12095010300 -100.00 -100.00 1.00 
12095010400 226.16 -100.00 -2.26 
12095010500 426.32 -100.00 -4.26 
12095010600 105.55 1328.57 0.08 
12095010701 -100.00 -100.00 1.00 
12095010702 -100.00 -100.00 1.00 
12095010801 -100.00 -100.00 1.00 
12095010802 -100.00 19.05 -5.25 
12095010900 -100.00 -100.00 1.00 
12095011000 275.94 -100.00 -2.76 
12095011100 -100.00 23.15 -4.32 
12095011200 -100.00 -15.47 6.46 
12095011300 -100.00 2.41 -41.55 
12095011400 3074.60 -100.00 -30.75 
12095011500 89.63 185.71 0.48 
12095011600 21.41 155.10 0.14 
12095011701 206.12 -100.00 -2.06 
12095011702 22.52 -100.00 -0.23 
12095011800 229.67 1198.70 0.19 
12095011901 24.22 -100.00 -0.24 
12095011902 -100.00 -100.00 1.00 
12095012000 66.89 479.15 0.14 
12095012100 246.89 76.37 3.23 
12095012201 134.19 -100.00 -1.34 
12095012202 148.88 -100.00 -1.49 
12095012303 286.10 -100.00 -2.86 
12095012304 -4.44 -100.00 0.04 
12095012305 -15.47 171.25 -0.09 
12095012306 -15.47 116.45 -0.13 
12095012307 38.36 -100.00 -0.38 
12095012401 133.10 308.16 0.43 
12095012402 148.02 10.74 13.78 
12095012403 200.75 -100.00 -2.01 
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1998-2002 BIMR WIMR IMDR 
12095012500 -100.00 -100.00 1.00 
12095012600 -100.00 -100.00 1.00 
12095012701 -100.00 19.55 -5.12 
12095012702 -100.00 -100.00 1.00 
12095012800 3471.43 59.62 58.23 
12095012900 -100.00 -100.00 1.00 
12095013001 -100.00 8.23 -12.16 
12095013002 -100.00 -100.00 1.00 
12095013100 1685.71 549.35 3.07 
12095013200 74.22 64.84 1.14 
12095013300 174.73 -100.00 -1.75 
12095013402 -100.00 51.98 -1.92 
12095013403 -100.00 68.07 -1.47 
12095013404 119.78 114.82 1.04 
12095013503 332.90 -100.00 -3.33 
12095013504 56.99 -11.82 -4.82 
12095013505 -100.00 -100.00 1.00 
12095013506 85.53 221.03 0.39 
12095013507 -100.00 37.36 -2.68 
12095013602 -100.00 43.33 -2.31 
12095013603 248.43 -7.24 -34.33 
12095013604 217.46 -24.01 -9.06 
12095013605 -100.00 27.55 -3.63 
12095013700 33.51 12.49 2.68 
12095013801 693.65 32.28 21.49 
12095013802 -100.00 -100.00 1.00 
12095013803 -100.00 21.07 -4.75 
12095013900 -100.00 -18.37 5.44 
12095014000 -100.00 -100.00 1.00 
12095014100 -100.00 -44.20 2.26 
12095014200 86.74 73.16 1.19 
12095014301 228.41 11.61 19.68 
12095014302 229.67 501.50 0.46 
12095014400 693.65 -100.00 -6.94 
12095014501 86.50 180.11 0.48 
12095014502 0.84 130.41 0.01 
12095014601 158.56 332.90 0.48 
12095014604 190.36 9.05 21.03 
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1998-2002 BIMR WIMR IMDR 
12095014605 108.55 -100.00 -1.09 
12095014606 14.29 -100.00 -0.14 
12095014607 197.62 -100.00 -1.98 
12095014701 86.74 158.18 0.55 
12095014702 -100.00 40.06 -2.50 
12095014703 -100.00 126.76 -0.79 
12095014704 -100.00 101.21 -0.99 
12095014804 626.39 -100.00 -6.26 
12095014805 -100.00 116.45 -0.86 
12095014806 -100.00 -49.16 2.03 
12095014807 60.51 -100.00 -0.61 
12095014808 -100.00 -62.21 1.61 
12095014809 -100.00 13.38 -7.47 
12095014810 -100.00 41.44 -2.41 
12095014811 -100.00 -100.00 1.00 
12095014812 -100.00 108.55 -0.92 
12095014813 -100.00 -100.00 1.00 
12095014903 36.05 81.98 0.44 
12095014904 -29.97 80.83 -0.37 
12095014905 -100.00 -100.00 1.00 
12095014906 -100.00 -36.51 2.74 
12095014907 -100.00 -100.00 1.00 
12095015001 -100.00 107.04 -0.93 
12095015002 -100.00 3.52 -28.41 
12095015003 360.83 123.21 2.93 
12095015004 -100.00 -13.16 7.60 
12095015103 266.30 64.20 4.15 
12095015104 97.04 -16.46 -5.90 
12095015105 110.08 15.21 7.24 
12095015106 284.37 242.17 1.17 
12095015201 81.98 -16.46 -4.98 
12095015202 246.32 63.27 3.89 
12095015300 -100.00 -28.57 3.50 
12095015401 23.15 -100.00 -0.23 
12095015402 -100.00 -100.00 1.00 
12095015501 68.07 -19.74 -3.45 
12095015502 -100.00 -100.00 1.00 
12095015601 -100.00 -100.00 1.00 
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1998-2002 BIMR WIMR IMDR 
12095015602 -100.00 -100.00 1.00 
12095015701 -100.00 -100.00 1.00 
12095015702 -100.00 -100.00 1.00 
12095015801 -100.00 110.08 -0.91 
12095015802 -100.00 227.15 -0.44 
12095015901 7042.86 -100.00 -70.43 
12095015902 -100.00 -100.00 1.00 
12095016001 -100.00 -100.00 1.00 
12095016002 -100.00 -100.00 1.00 
12095016100 -100.00 -100.00 1.00 
12095016200 -100.00 -100.00 1.00 
12095016301 -100.00 -13.94 7.17 
12095016302 197.62 -100.00 -1.98 
12095016402 -100.00 248.43 -0.40 
12095016406 -100.00 503.62 -0.20 
12095016407 -100.00 -0.10 1001.00 
12095016408 -100.00 150.63 -0.66 
12095016409 -100.00 -100.00 1.00 
12095016410 -100.00 -43.98 2.27 
12095016411 -100.00 -100.00 1.00 
12095016412 -100.00 -100.00 1.00 
12095016503 266.30 153.59 1.73 
12095016504 -100.00 -12.36 8.09 
12095016505 -100.00 28.70 -3.48 
12095016506 -100.00 10.74 -9.31 
12095016507 -100.00 -52.85 1.89 
12095016508 -100.00 -5.70 17.53 
12095016509 1090.48 -100.00 -10.90 
12095016601 -100.00 3.52 -28.41 
12095016602 -100.00 -1.48 67.67 
12095016704 -100.00 -100.00 1.00 
12095016709 -100.00 -100.00 1.00 
12095016710 -100.00 -100.00 1.00 
12095016711 -100.00 9.47 -10.56 
12095016712 -100.00 12.93 -7.73 
12095016713 471.43 77.10 6.11 
12095016714 296.83 197.62 1.50 
12095016715 -100.00 169.54 -0.59 
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1998-2002 BIMR WIMR IMDR 
12095016716 -100.00 -100.00 1.00 
12095016717 -100.00 -100.00 1.00 
12095016718 -100.00 -54.79 1.83 
12095016719 127.48 -36.31 -3.51 
12095016722 90.48 103.50 0.87 
12095016802 -100.00 155.10 -0.64 
12095016803 130.41 197.62 0.66 
12095016804 -100.00 429.10 -0.23 
12095016805 -100.00 93.05 -1.07 
12095016902 -100.00 62.34 -1.60 
12095016903 -100.00 2.77 -36.04 
12095016904 18.06 -100.00 -0.18 
12095016905 -15.97 516.65 -0.03 
12095017001 107.04 -100.00 -1.07 
12095017004 -100.00 152.84 -0.65 
12095017005 -100.00 -50.57 1.98 
12095017006 -100.00 15.21 -6.58 
12095017007 222.23 -1.31 -169.95 
12095017008 -100.00 244.23 -0.41 
12095017009 -100.00 -9.87 10.13 
12095017011 51.98 174.73 0.30 
12095017103 -100.00 219.83 -0.45 
12095017104 188.60 -41.81 -4.51 
12095017105 -100.00 -100.00 1.00 
12095017106 -100.00 -100.00 1.00 
12095017107 -100.00 -100.00 1.00 
12095017200 -100.00 -100.00 1.00 
12095017300 -100.00 166.19 -0.60 
12095017400 -27.85 -53.16 0.52 
12095017501 167.02 119.78 1.39 
12095017503 521.12 -43.08 -12.10 
12095017504 25.31 -24.41 -1.04 
12095017600 167.38 539.66 0.31 
12095017701 -100.00 -9.01 11.10 
12095017702 -100.00 44.30 -2.26 
12095017703 -100.00 210.56 -0.47 
12095017802 257.14 4.66 55.21 
12095017804 495.24 -100.00 -4.95 
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1998-2002 BIMR WIMR IMDR 
12095017805 -100.00 -9.01 11.10 
12095017806 -100.00 -30.99 3.23 
12095017807 693.65 55.28 12.55 
12095017808 -100.00 -100.00 1.00 
12095017901 -100.00 -100.00 1.00 
12095017902 -100.00 197.62 -0.51 
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Townsend Index of Deprivation Quintiles 
 
 
Orange County, 
2000 UNEMP No Car 
Private 
household 
not owner 
occupied 
>1 
occupant 
per 
room 
Townsend 
Index 
12095010100 1 12 91.47 2.88 0.14 
12095010200 3 0 63.25 0.34 -0.90 
12095010300 2 36 66.48 1.80 -0.20 
12095010400 8 41 87.99 10.64 5.81 
12095010500 6 97 86.19 16.80 7.35 
12095010600 10 49 83.13 6.46 5.73 
12095010701 1 0 2.56 0.00 -4.44 
12095010702 0 6 26.50 1.18 -3.54 
12095010801 2 0 44.08 0.00 -2.25 
12095010802 2 10 39.75 0.81 -2.04 
12095010900 2 4 47.68 0.49 -1.91 
12095011000 2 30 62.88 2.53 -0.29 
12095011100 4 43 47.99 4.96 0.91 
12095011200 2 0 19.69 0.18 -3.21 
12095011300 3 7 38.15 1.64 -1.48 
12095011400 0 10 80.07 6.49 0.02 
12095011500 10 59 63.49 9.24 5.79 
12095011600 4 115 48.16 7.39 2.90 
12095011701 8 137 51.12 9.76 5.95 
12095011702 6 100 69.20 11.81 5.51 
12095011800 4 24 53.24 5.35 0.85 
12095011901 8 57 64.72 11.04 5.27 
12095011902 5 0 43.82 3.31 -0.02 
12095012000 5 121 34.99 4.84 2.34 
12095012100 6 107 45.46 5.08 3.04 
12095012201 6 101 23.46 7.00 2.49 
12095012202 5 69 30.03 2.87 0.65 
12095012303 1 26 11.99 2.10 -3.04 
12095012304 4 53 23.06 3.43 -0.29 
12095012305 3 77 30.62 5.05 0.39 
12095012306 3 56 14.98 3.20 -1.10 
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Orange County, 
2000 UNEMP No Car 
Private 
household 
not owner 
occupied 
>1 
occupant 
per 
room 
Townsend 
Index 
12095012307 6 102 37.32 6.31 2.91 
12095012401 3 136 57.22 7.56 3.24 
12095012402 7 136 81.45 9.80 6.70 
12095012403 4 109 36.22 4.76 1.66 
12095012500 2 0 27.13 1.01 -2.71 
12095012600 2 0 19.85 0.00 -3.25 
12095012701 2 8 39.27 0.90 -2.08 
12095012702 1 15 70.30 2.87 -0.68 
12095012800 4 0 10.08 0.55 -2.55 
12095012900 2 6 31.67 0.99 -2.41 
12095013001 4 129 65.65 8.45 4.15 
12095013002 0 0 0.00 0.00 -5.03 
12095013100 2 0 20.94 1.89 -2.75 
12095013200 4 117 43.58 6.58 2.55 
12095013300 2 115 34.11 6.48 1.14 
12095013402 4 21 30.37 1.22 -1.15 
12095013403 3 116 53.68 11.95 3.76 
12095013404 3 130 57.90 7.66 3.17 
12095013503 4 134 99.27 21.57 8.79 
12095013504 4 217 80.09 11.25 7.12 
12095013505 1 34 34.32 1.42 -2.13 
12095013506 3 113 43.26 6.34 1.92 
12095013507 4 99 91.78 7.01 4.29 
12095013602 2 76 24.77 5.92 -0.14 
12095013603 3 50 50.07 5.07 0.67 
12095013604 3 152 51.40 7.18 3.22 
12095013605 4 18 51.74 1.73 -0.21 
12095013700 3 132 61.69 6.83 3.17 
12095013801 3 27 36.70 5.40 -0.24 
12095013802 1 8 16.51 0.00 -3.71 
12095013803 1 0 22.45 0.00 -3.62 
12095013900 3 49 33.96 2.38 -0.66 
12095014000 2 11 12.84 0.41 -3.22 
12095014100 2 55 16.90 1.93 -1.83 
12095014200 3 157 33.62 7.87 2.75 
12095014301 3 96 30.93 7.85 1.45 
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Orange County, 
2000 UNEMP No Car 
Private 
household 
not owner 
occupied 
>1 
occupant 
per 
room 
Townsend 
Index 
12095014302 6 165 61.74 12.92 6.73 
12095014400 3 8 20.85 2.21 -2.03 
12095014501 2 151 72.21 7.33 3.61 
12095014502 5 187 87.39 17.80 8.91 
12095014601 6 170 61.55 11.39 6.45 
12095014604 4 102 61.09 6.86 3.05 
12095014605 3 55 23.86 2.66 -0.89 
12095014606 4 132 86.51 12.56 6.05 
12095014607 3 92 80.31 4.81 2.67 
12095014701 12 41 38.45 3.23 3.92 
12095014702 5 96 79.04 7.27 4.25 
12095014703 0 19 99.44 4.75 0.57 
12095014704 1 107 94.61 6.07 2.88 
12095014804 2 27 47.12 2.24 -1.06 
12095014805 2 60 37.79 3.91 -0.40 
12095014806 3 18 9.13 0.00 -2.86 
12095014807 3 0 27.42 0.71 -2.28 
12095014808 1 0 4.03 0.00 -4.38 
12095014809 1 0 9.66 0.27 -4.08 
12095014810 2 0 8.77 0.65 -3.55 
12095014811 2 0 8.31 0.79 -3.53 
12095014812 2 84 56.58 6.36 1.43 
12095014813 4 14 41.38 2.35 -0.56 
12095014903 3 68 14.06 2.40 -1.10 
12095014904 4 51 61.86 10.51 2.97 
12095014905 2 7 14.96 0.70 -3.14 
12095014906 2 28 8.80 0.48 -3.04 
12095014907 0 0 0.00 0.00 -5.03 
12095015001 3 41 49.38 13.39 2.48 
12095015002 3 56 22.12 2.63 -0.95 
12095015003 2 64 15.75 2.78 -1.50 
12095015004 4 9 5.92 1.04 -2.43 
12095015103 3 47 26.86 3.54 -0.71 
12095015104 2 30 32.01 3.44 -1.33 
12095015105 3 21 17.86 5.95 -1.00 
12095015106 2 13 16.35 0.57 -3.00 
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Orange County, 
2000 UNEMP No Car 
Private 
household 
not owner 
occupied 
>1 
occupant 
per 
room 
Townsend 
Index 
12095015201 3 42 55.70 2.45 0.11 
12095015202 6 64 47.68 6.14 2.55 
12095015300 3 11 31.94 1.61 -1.67 
12095015401 2 39 65.75 10.47 1.92 
12095015402 2 0 38.44 0.00 -2.49 
12095015501 4 38 33.29 2.10 -0.48 
12095015502 2 20 46.51 10.99 0.89 
12095015601 1 0 4.13 0.00 -4.38 
12095015602 1 0 3.49 0.00 -4.40 
12095015701 3 9 12.30 0.00 -2.90 
12095015702 1 0 12.23 0.00 -4.04 
12095015801 0 6 8.42 0.00 -4.57 
12095015802 1 0 10.28 0.00 -4.12 
12095015901 4 19 58.28 6.73 1.29 
12095015902 1 0 45.83 0.56 -2.53 
12095016001 12 0 47.62 0.00 2.72 
12095016002 2 0 12.71 0.00 -3.54 
12095016100 1 28 23.06 1.38 -2.72 
12095016200 2 39 31.08 0.91 -1.81 
12095016301 3 69 54.31 3.56 0.85 
12095016302 5 124 75.54 9.58 5.21 
12095016402 3 19 53.72 6.23 0.50 
12095016406 7 40 86.64 4.74 3.83 
12095016407 2 126 68.10 4.68 2.31 
12095016408 2 34 48.42 3.16 -0.65 
12095016409 2 0 6.94 0.00 -3.78 
12095016410 3 99 42.16 3.94 1.03 
12095016411 5 41 49.35 6.19 1.70 
12095016412 1 22 16.45 0.00 -3.44 
12095016503 3 10 50.03 3.09 -0.59 
12095016504 4 24 29.74 2.97 -0.69 
12095016505 3 14 45.18 0.55 -1.32 
12095016506 7 98 86.29 4.44 4.87 
12095016507 5 0 6.51 0.63 -2.19 
12095016508 4 27 43.64 2.83 -0.10 
12095016509 1 30 12.24 1.08 -3.20 
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Orange County, 
2000 UNEMP No Car 
Private 
household 
not owner 
occupied 
>1 
occupant 
per 
room 
Townsend 
Index 
12095016601 5 44 18.25 0.91 -0.79 
12095016602 4 17 26.02 1.44 -1.35 
12095016704 2 0 12.13 1.19 -3.28 
12095016709 5 65 16.79 1.64 -0.27 
12095016710 3 9 8.98 0.00 -3.04 
12095016711 3 41 14.41 0.90 -1.97 
12095016712 3 87 42.48 2.98 0.57 
12095016713 4 49 20.74 2.33 -0.73 
12095016714 4 55 33.85 8.64 1.45 
12095016715 3 112 27.24 3.36 0.53 
12095016716 2 8 6.88 0.00 -3.62 
12095016717 2 9 11.00 0.00 -3.44 
12095016718 3 76 32.47 2.87 -0.08 
12095016719 3 110 21.11 1.81 -0.14 
12095016722 3 20 9.08 0.30 -2.75 
12095016802 2 19 5.44 1.09 -3.21 
12095016803 3 9 12.44 1.27 -2.59 
12095016804 6 50 20.60 1.24 -0.01 
12095016805 4 152 20.62 1.35 1.03 
12095016902 5 124 44.18 10.72 4.20 
12095016903 4 303 53.71 14.12 8.41 
12095016904 5 174 45.64 14.65 6.18 
12095016905 8 54.3627 88.39 19.12 8.14 
12095017001 9 51 26.88 4.74 2.56 
12095017004 1 45 36.81 3.11 -1.41 
12095017005 2 147 56.00 3.65 1.97 
12095017006 2 11 6.22 5.48 -2.27 
12095017007 2 34 35.12 2.76 -1.29 
12095017008 3 88 35.11 4.92 0.76 
12095017009 3 59 14.25 0.92 -1.63 
12095017011 2 18 15.99 0.45 -2.95 
12095017103 3 25 42.71 3.86 -0.41 
12095017104 1 0 6.52 0.49 -4.16 
12095017105 0 15 7.40 1.47 -4.08 
12095017106 1 35 14.80 2.43 -2.67 
12095017107 3 21 18.32 1.27 -2.11 
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Orange County, 
2000 UNEMP No Car 
Private 
household 
not owner 
occupied 
>1 
occupant 
per 
room 
Townsend 
Index 
12095017200 2 53 51.42 9.53 1.38 
12095017300 3 82 41.85 4.14 0.73 
12095017400 4 81 24.37 2.98 0.20 
12095017501 5 63 27.17 4.37 0.78 
12095017503 3 52 43.29 5.90 0.63 
12095017504 3 62 13.65 0.48 -1.70 
12095017600 5 85 52.09 9.82 3.55 
12095017701 3 55 10.90 0.55 -1.93 
12095017702 2 0 8.81 0.00 -3.70 
12095017703 4 80 37.93 5.42 1.32 
12095017802 2 14 18.85 0.51 -2.89 
12095017804 2 72 12.54 2.12 -1.64 
12095017805 0 12 7.65 1.22 -4.19 
12095017806 1 16 8.99 0.96 -3.63 
12095017807 4 28 23.47 1.57 -1.21 
12095017808 1 0 7.09 0.00 -4.25 
12095017901 0 21 14.73 0.00 -4.02 
12095017902 3 71 15.10 2.54 -0.97 
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